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Description 

Technical Field of the invention 

5 The invention relates to the identification of a novel protease catalytic active site and methods for enabling the 
design and selection of inhibitors of proteases, esterases, figases and other hydrolases with that active site. 

Background of the Invention 

10 Herpesviridae is a family of envelope DNA viruses comprising three subfamilies, alpha, beta and gamma herpes- 
viridae. The alpha subfamily includes herpes simplex virus (HSV) 1 and 2, and varicella zoster virus (VZV). The beta 
subfamily includes qrtomegaiovirus (GMV) and human herpes virus 6 (HHV-6) and human herpes virus 7 (HHV-7). The 
■■; gamma subfamily includes Epstein-Barr virus (EBV)and human herpes virus (HHV-8). 

the human herpes viruses are responsible for a variety of disease states from sub-clinical infections to fatal <fis- 
15 ease states in the ihin^nocorT^omtsed. As one example, VZV is known to cause a ruimber of serious diseases: chick- 
enpox. shingles and post-herpetic neuralgia [S. Straus. Ann. Neurol.. 25:S1 1-S12 (1994)]. As another example. HSV-1 
is acquired in childhood when it causes a self -limiting gingivostomatitis. The virus remains latent in the dorsal root gan- 
glia and is reactivated later in life as cold sores in about one third of the population. HSV-1 is also a cause of keratitis, 
resulting in more than 300,000 cases per year in the US. HSV-2 is usually acquired through sexual contact and gives 
201 rise to genital herpes. Human CMV is a ubiquitous opportunistic pathogen that can result in life threatening infections 
in congenitally infected infants, immunocompromised individuals and immunosuppressed cancer and transplant 
/patients. 

Each of these members of the herpes virus families encodes a serine protease that is essential for its replication 
[P Uu, & B Roizman, J. Virol. 65:51 49-51 56 (1991) (Liu I); F Liu & B. Roizman, Proa Natl. Acad. Sci. 89: 2076-2080 
25- (1992) (Liu II); F. Liu & B. Rdzman, J Virol, 67: 1300-1309 (1993) (Uu III); A. R. Welch etal., J. Virol. 67: 7360-7372 

(1993) (Wejch 0; E. Z Baum ef al , J. Virol, 67: 497-506 (1993); J. T. Stevens etal., Eur. J. Biochem., 226: 361-367 

(1994) ; A. k Welch es at:, J: Virol., 69: 341-347 (1993) (Welch II); D. L. Hall & P. L. Darke. J. Biol. Chem., 270: 22697- 
22700 (1995); Weinheimer ef a/.. J. Virol.. 67: 5813-5822 (1993); M . Gao era/.. J. Virol, 68: 3702-3712 (1994); C. L 

; Dilanni etal., J. Biol. Chem. , 2^: 25449-25454 (1993) (Dilanni I); C. L. Dilanni etal., J. Biol. Chem. 2e9: 12672-12676 
3a 0 These proteases each provide a potwtial target 

for thenapeutic intervention. 

the pr^ as precursor proteins that catalyze their own cleavage to produce 

an N-terrninal domain of approximately 28 kDa having full or increased catalytic activity. These protease domains show 
some degree of sequence homology -20% to 40% identity between members of different subfamilies and as high as 
35 90% identity within each subfamily. They shew little sequence homology to any other known protein, including the 
absence of me conserved Q-X-S/G-G-G [SEQ ID NO: 12] forchymotrypsin-like and G-T-S-M/A [SEQ ID NO: 13] for 
subtilisin-like proteases! The known herpes virus proteases all cleave a peptide bond between an alanine and a serine, 
but their substrate sp^ffi^^ bond are different [A. Welch et al., J. Virol. 69. 341 -347 (1993)]. 

Each known ser^ set of functional amino acid residues arranged in a particular 

40 three dimensional configuration to form an active site. Knowledge of the active site of such proteases and their three 
dimensional structure permits the use of methods of structure-based drug design to identify and dwelop inhibitors of 
; the prot and W H oi , Structure, 2:577-587 (July 1 994): I Q. Kuntz. Science, 257:1 078-1 082 (August 

1 992)j. Because the proteolytic activity of the herpesvirus-encoded protease plays an essential rde in virus capsid mat- 
uration, inhtoitdrs of the protease would thus inhibit infectious virus particle formation and thereby exert an antiviral 
45 action. For serine proteases of which trypsin is a protype. the active site is formed by Ser, His and Asp [H. Neurath. 
Science, 224: 350-357 (April 1984)]. These three residues are known as the catalytic triad. 

There is a need in the art for novel protease active sites and catalytic sequences to enable identification and struc- 
ture-based design d protease inhibitors; which are useful in the treatment or prophylaxis of viral diseases caused by 
viruses of the herpes family, as well as other diseases in which the target enzyme may share catalytic domains with 
so those of the herpes family. 

Sumnwyoftheinyention 

The present invention provides novel herpes protease crystalline forms. In one aspect, the present invention pro- 
55 vid(^1ig^al wd urtigaridkl h protease, HSV-1 protease, CMV protease, and VZV protease crystalline 

forms, each of which is characterized by a three dimensional catalytic site formed by the three amino acid residues Ser. 
His, and His. 

In another aspect, the present invention provides novel HSV-1 and HSV-2 protease compositions characterized by 
a mr^ dimensional catalytic site of the seven amino acid residues. Ser 129. His 61. His 148. Ser 131. Cys 152. Arg 
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156. arri Arg 157 of SEQ ID NOS: 3 and 4. 

In still another aspect the present invention provides a novel unliganded HSV-2 protease composition character- 
ized bya three dimensional catalytic ate of the seven amino acids identified above, and further containing amino acid 
residues Leu 27, Val 128, and Leu 130 of SEQ ID NO: 4, and optionally two water molecules Watt and Wat2 which are 
5 present in the liganded form- 
In yet another aspect, the present invention provides an HSV-2 protease having an active site characterized by the 
coordinates selected from the group consisting of thiB coordinates of Figures 2 and 3, the coordinates of Figures 8 and 
9, and the coordinates of Figures 1 1 and 12. In another aspect the present invention provides an HSV-2 protease hav- 
•p ing an active site characterized by the coordinates selected from the group consisting of the coordinates of Figures 4 
,10 and 5, the coordinates of Figures 8 and 9. the coordinates of Figures 11 and 12, and the coordinates of Figures 14 and 

is: 

In yet a further aspect the present invention provides a novel HSV-1 protease composition characterized by a three 
dimensional catalytic site of Ser 129, His 61, His 148, Ala 131. Cys 152. Arg 156 and Arg 157 [SEQ ID NO: 3]. In one 
embodiment, this HSV-1 protease has an active site characterized by the coordinates selected from the group consist- 
is ing of the coordinates of Figure 6 or Figure 7. the codrcfinates of Figure 10, and the coordinates of Figure 16. 

In still another aspect the present invention provi^ a novel CMV protease composition characterized by a three 
dimensional catalytic site of four amino acid residues, Ser. His, His, and Asp. In one embodiment; the CMV protease 
active site is formed by at least the amino acids Ser 132, His 63, His 157, Asp 65, Cys 161 and Ser 134. In another 
embodiment, ttie CMV protease actrve site further contains at least one amino acid selected the group consisting of Arg 
20 165 and Arg 166: Desirably, the CMV protease active site is characterized by the coordinates selected from the group 
<»hsistir^o 

•In yet another aspect, the present invention provides a hovel CMV protease composition characterized by a three 
dimensionarcatalytic site of nine amino acid residues. Ser 132, His 63. His 157, Asp 65, Ser 134, Cys 161, Arg 165, 
Arg 166 arid Asn 60. 

25 In yet another aspect the present invention provides a novel VZV protease composition characterized by a three 
dimensional catalytic site of four amino acid residues of SEQ ID NO: 5: Ser 120, His 52, His 139, and Lys 54. In another 
aspect/the VZV protease has a catalytic site which includes the four amino acids aidentified above and Ser 122, Cys 
143, Arg 147 and Arg 148. In one embodiment, the VZV protease active site is characterized by the coordinates 
selected from the group consisting of Rgure 22 or Figure 23. the coordinates of Figure 24 arxl the coordinate 

■ ^ V / . 

in another aspect, the present invention provides a heavy atom derivative of a herpes virus protease crystal, where 
the herpes virus protease is HSV1 , HSV2, CMV, or VZV 

In a further aspect, the invention provides a method for identifying inhibitors of the compositions described above 
which methods involve the steps of: providing the coordinates of a protease structure of the invention to a computerized 
35 modeling system; identifying compounds which will bind to this structure; and screening the compounds or analogs 
derived therefrom identified for protease inhibitory bioactivity. In one embodiment of this aspect, the inhibitor binds to 
the dimeric interface of the protease molecule, or fragment thereof, of the invention. 

In yet a further aspect, the present invention provides for an inhibitor of the catalytic activity of any composition 
; ; bearing a catalytic domain described above. Desirably, the inhibitor disrupts the ability of the protease molecule to form 
40 a-dimer; 

Another aspect of this invention includes machine readable media encoded with data representing the coordinates 
of the 3D structure of a protease crystal of the invention, or of a catalytic site domain thereof. 

In yet another aspect, the inverrtion provkJes a computer controlled method for designing a ligand capable of bind- 
ing to the active site domain of a herpes protease involving the steps of providing a model of the crystal structure of the 
45 active site domain of a herpes protease, analyzing the model to design a ligand which binds to the active site domain, 
and determining the effect of the ligand on the active site. 

pther aspects and advantages of the present invention are described further in the following detailed description 
of the preferred embodiments thereof 

so Brief Description of the Drawings 

Fig. 1 provides an alignment of the amino acid sequences herpes proteases HHV-6 (SEQ ID NO: 2], CMV [SEQ ID 
NO: 1], EBV [SEQ ID NO: 6], HSV-1 [SEQ ID NO: 3]. HSV-2 [SEQ ID NO: 4] and VZV [SEQ ID NO: 5]. Regions of a- 
helices and p-strands in the HSV-2 protease structure are indicated by A1 through A7. and B1 through B7, respectively. 
55 Fig. 2A-2F provides the coordinates of the residues of the catalytic triad and other residues and water molecules 
in the active site of the diisopropyl phosphate (DlP)-liganded HSV-2 protease. 

Fig. 3A-3E provides the coordinates of the residues of the catalytic triad and other residues and water molecules 
in the active site of unliganded HSV-2 protease. 

Fig. 4A-4MMM provides the protein coordinates of the DIP-liganded HSV-2 protease crystalline structure of the 
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invention. Figure 2A-2F is included within Figure 4A-4MMM. 

Fig 5A-5DDD provides the protein coordinates of the unliganded HSV-2 protease crystalline structure Figure 3A- 
3E is included in Figure 5A-5DDD. 

Rg. 6A-6B provides the coordinates of residues in the active site region of HSV-1 protease. 

Fig. 7A-7DDD provides the protein coordinates of the HSV-1 protease crystalline structure of the invention. Figure 
6A-6B is included within Fig. 7A-7DDD. 

Rg. 8A-8X provides the distances (in Angstrom) between any protein residue that has an atom within a 5.5 A radius 
of any atom of Ser 1 29 covalently bonded to the DIP in the DIP-Hganded HSV-2 protease [SEQ ID NO: 4]. 

Fig. 9A-9I provides the distances On Angstroms) between every two atoms that are within 5.0 A of the active site 
residues of the unliganded HSV-2 protease. 

Fig. 10A-10B provides the distances (in Angstroms) between every two atoms ^ 
site of HSV-1 protease. 

Fig. 11A-11LLL provides the bond angles (in degrees) between any atom of HSV-2/DIP-rnodif ied Ser 129 arid any 
two protein residue atoms that are within a 5.5 A radius of the DIP modified Ser 129 [SEQ ID NO: 4]. 

Fig. 12A-12Q provides the bond angles fin degrees) between interresidue atoms in the active site region near Ser 
129, His 61 and His 148 of the unliganded HSV-2 protease [SEQ ID NO: 4], 

Fig. 13A-13D provides the bond angles between interresidue atorhs in the active site region near Ser 129, His 61 
and His 148 of the HSV-1 protease of this invention [SEQ ID NO: 3]. 

Fig. 14 provides the dihedral angles of the active site formed fay Ser 129, His 61 and His 148 of the blP-ligarided 
HSV-2 protease [SEQ ID NO: 4]. 

Rg. 15 provides the dihedral angles of the active site formed by Ser 129, His 61 and His 148 of the unliganded 
HSV-2 protease [SEQ ID NO: 4j. 

Fig: 16 provides the dihedral angles of the active site formed by Ser 129, His 61 and His 1 48 of the HSV-1 protease 
[SEQ ID NO: 3J. 

Rg. 17A-17E provide the protein coordinates near the active site region (at amino acid residues Ser 132, His63, 
Ser 134, Gys161. Arg1 65 and His 157, and including Arg 1 66) of the CMV protease [SEQ ID NO: 1] according to this 
invention. 

Rg. 18A-18C provide the distances in Angstroms between every two atoms that are less than 5A from the active 
site for CMV protease. 

Fig. 19A-19D illustrate the bond angles between interresidue atoms that are within four A apart in the active site 
region near Ser132, His63, His157 and Asp65 of the CMV protease [SEQ ID NO: 1] according to this invention. 

Fig. 20 provides the dihedral angles of the tetrad active site formed by Ser132 ? His63. His157 and Asp65 of the 
CMV protease [SEQ ID NO: 1]. 

Fig. 21 A-21DD provides the protein coordinates of the CMV protease crystalline structure of the invention. Rg. 
17A-17E is included within Rg. 21 A-21 DD. 

Rg. 22A-22C provide the protein coordinates near the active site region (at amino acid residues Ser 1 20, Ser 1 22, 
His 52, Lys 54, Cys 143, Arg 147 and Arg 148 of SEQ ID NO: 5) of the VZV protease according to this invention. Th(* 
data is reported in Protein Data Bank (PDB) format as in Figs. 3A-3E! 

Fig. 23A-23SS provide the protein coordinates of the VZV protease crystalline structure of the invention, including 
the active site of Rgure 22A-22C. 

Rg. 24A-24C provide the distances in Angstroms between every two atoms that are less than sA from the active 
site for VZV protease. 

Fig. 25A-25D illustrate the bond angles between interresidue atoms that are within four A apart in the active site 
region near Ser 120, His 52 and His 139 of the VZV protease [SEQ ID NO: 5] according to this invention. 

Fig. 26 provides the dihedral angles of the tetrad active site formed by Ser 120. His 52 and His 139 of the VZV pro- 
tease [SEQ ID NO: 5]. 

Fig. 27A is a three dimensional ribbon diagram of the DIP-liganded HSV-2 protease dimer. The ligand diisopropyl 
phosphate (DIP) is shown in the active site of each monomer rendered in space filling models. The amino terminus is 
indicated by N. Tne drawing was produced using the program RIBBONS [Carson, M. d Mot. Graphics 5, 103-106 
(1987)]. 

Rg. 27B is the same structure as in Rg. 27A. viewing from 90° away. 

Rg. 27G is the unliganded dimer. The structure is essentially identical to that of the DIP-ligarided HSV-2 protease 
structure. 

Fig. 28A is a three dimensional ribbon diagram of the HSV-1 protease dimer. The amino terminus is indicated by 
N. The drawing was produced using the program RIBBONS [Carson; M: J. MoL Graphics 5. 103-106 (1987)]. 
Rg: 28B is the same structure as in Rg. 28A, viewing from 90° away. 

Rg. 29A is a three dimensional diagram of the HSV-2 protease monomer. The ligand DIP is shown in the active site 
rendered as a space filling model. The amino terminus is indicated by N. The drawing was produced using the program 
RIBBONS [Carson, M. J. Mol. Graphics 5, 103-106 (1987)]. 
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Rg. 29B is the same structure as in Fig. 29A, viewing frdm 90° away. 

Fig. 29C is the unliganded HSV-2 monomer. The structure is the same as the OlP-iiganded HSV-2 protease struc- 
ture. 

Fig. 30A is a three dimensional diagram of the HSV-1 protease monomer. The amino terminus is indicated by N. 
The drawing was produced using the program RIBBONS [Carson, M. J. MoL Graphics 5, 103-106 (1987)]. 
Fig, 30B is the same structure as in Rg 30A, viewing from 90° away. 

Fig. 31 is a topology diagram of the HSV-2 monomer of Fig. 29Aahd HSV-t monomer of Rg. 30A with helices (A1 
through A7) represented as cylinders, strands (B1 through B7) represented as anows and termini as N or C. Strands 
B5 and B7 are next to each other Amino acid positions are indicated. 

Fig. 32A is a three dimensional diagram of the structure of GMV protease with the core p^)arrer highlighted. The 
amino and carboxyl-terrruni are indicated by N and C. Disordered portions of the structure are represented by dashed 
lines. The diagram was drawn with the program MOLSGRIPT [P. Kraulis. d Appl. Crystallogr. , 24: 946-950 (1991)]. 

Rg. 32B is the same structure as in Rg. 32A. viewing from 90° away. 

Rg. 33A is a three dimensional diagram of the structure of VZV protease wrth the core p-ba^ highlighted in two 
shades of gray, The amino and caitkayl-termini are indicated by N and C. A disordered portion of the structure is rep- 
resented by a dashed line. The diagram was drawn with the MOLSGRIPT program [P. Kraulis, J. Appl. Crvstalloor 
24:946-950(1991)]. 

Rg. 33B is the same structure as in Rg. 33A, viewing from 90° away. 

Rg. 34 is a topology diagram of the GMV monomer of Rg. 32A with helices (A1 through A7) represented as cylin- 
ders. strands (B1 through B7) represented as arrows and termini as N or C. Strands B5 and B7 are next to each other 
Amino acid positions are indicated. 

Fig. 35 is a tor^c>gy diagram of the VZV monomer of Rg. 33A with helices (AA through A7) represented as cylin- 
ders, strands (B1 through B7) represented as arrows and termini as Nor C. Strands B5 arid B7 are next to each other. 
Amino acid positions are indicated. 

Rg. 36A is a three dimensional diagram of the CMV protease dimer, viewing perpendicular to the two-fold axis, 
which was drawn using the MOLSCRIPT program. 

Rg. 36B is the dimer of Rg. 36A, viewing parallel to the two-fold axis: the two parallel helices are indicated by A6. 
The active site regions are represented by Ser at the Ser1 32 positions [SEQ ID NO: 1]. 

Rg. 37 is a three dimensional diagram of the VZv* protease dimer, viewing parallel to the two-fold axis, which was 
drawn using the MOLSCRIPT program, with each subunit in a drfferert shade of grey. 

Fig. 38A is a model of the DIP-liganded HSV-2 protease active site in a thick slick representation. All carbon atoms 
are in light shading; nitrogen, oxygen and sulfur atoms in dark shading. The catalytic residues are Ser 129, His 61 and 
His148. Other residues of importance are Arg 156. Arg 157 and possibly Ser 131, Cys 152, Leu 27. Val 128, Leu 130 
[SEQ ID NO: 4] and the two water molecules Wat1 and Wat2 shown as spheres. Hydrogen bonds between the residues 
in this actrve sfte are shown with clotted lines. 

Rg. 38B is a superposition of the unliganded HSV-2 protease (dark) and the DIP-liganded HSV-2 protease (light) 
structures where the DIP ligand has been removed from the active site serine for clarity. 

Rg:38C is the superposition between the artive sfte of DIP-liganded HS 
ine protease r^riymotrypsin complexed with mono isopropyl phosphate (MIP); In light shading is the HSV-2 protease 
in the identical orientation as in Fig. 38A, and in dark shading are the y^hymptrypsin active site residues. Labels are 
those of protease y-chymotrypsin. Hydrogen bonding in the oxyanion hde erf y-chymotrypsin is shown. 

Rg. 38D is the superposition of DIP-liganded HSV-2 protease with CM V protease, illustrating the similarities and 
differences between the active sites of these two enzymes. Hydrogen bonding is shc^ for GMV protease but labels 
are for HSV-2 protease. 

Rg. 39A is the HSV-1 protease active site in a thick stick representation; All I carbon atoms are in light shading; nitro- 
gen, oxygen and sulfur atoms in dark shading. The catalytic residues are Serl 29, His61 and His148 (SEQ ID NO: 3]. 
Other residues of importance are Arg 156. Arg 157 and possibly Ala 131 and Cys 152 [SEQ ID NO: 3]. Hydrogen bonds 
between the residues in this active site are shown with dotted lines. 

Rg.39B is the superposition between the active site of HSV-1 protease and that of the classical serine protease 
trypsin. In Kght shading is the HSV-1 protease in the identical orientation as in Fig. 39A, and in dark shading are the 
trypsin active site residues. Labels are shown for both the active site of trypsin (Ser 1 95, His 57 Asp 1 02) and HSV-1 
protease (Ser 129. His 61, and His 148). 

Rg. 39C is the superposition of HSV-1 protease with HSV-2 protease, illustrating the similarities and differences 
between the active sites of these two enzymes. In light shading is the HSV-1 protease in me identical orientation as in 
Rg. 39A, and in dark shading are the HSV-2 protease active site residues (numbering of the residues is identical 
between HSV-1 protease and HSV-2 protease). 

Rg. 39D is the superposition of HSV-1 protease with CMV protease, illustrating the similarities and differences 
between the active sites of these two enzymes. In light shading is the HSV-1 protease in the identical orientation as in 
Rg. 39A, and in dark shading are the CMV protease active site residues. 
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Fig. 40A is a drawing of the VZV protease active site in b^-ard-stick representation drawn with MOLSCRIPT pro- 
gram. All carbon atoms are in light shading; nitrogen, oxygen and sulfur atoms in dark shading. The catalytic residues 
are Ser 120, His 52 and His 139 of SEQ ID NO: 5. Other residues of importance are Arg 147, Arg 148 and possibly Ser 
122 and Cys 143 of SEQ ID NO: 5. The postulated proton transfer pathway is shown by dashed lines. 
5 Fig. 40 B is the superposition between the active site of VZV protease and that of the classical serine protease 
trypsin. In light shading is the VZV protease in the identical orientation as in Fig. 40 A, and in dark shading are the 
trypsin active site residues. Labels are those of trypsin. The proton transfer pathway in trypsin are depicted in dotted 
lines. 

Fig. 41 A is a drawing of the stereoview of the CMV protease active site in ball-and-stick representation drawn with 
w MOLSCRIPT program. The catalytic residues are Ser132. : His63, His157 and optionally Asp65 [SEQ ID NO: 1]. Other 
residues of importance are Arg 165, Arg 166 and possibly Ser 134 and Cys 161 [SEQ ID NO: i J. The postulated proton 
transfer pathway is shown by dashed lines. The side chain of Arg165 is disordered in the structure and hence omitted 
in the drawing. H 2 0 is an ordered water molecule. 

Rg. 41 B is a stereoview of the superposition between the active site of CMV protease and that of the classical ser- 
15 ine protease trypsin. The CMV protease is in the identical orientation as in Fig. 41 A. Labels are those of trypsin. The 
proton transfer pathway in trypsin are depicted in dotted lines. : 

Rg. 42 provides the statistics of structure determination for HSV-2 protease. 
Rg. 43 provides the data collection statistics for rm^e and heavy atom derivatives of CMV protease. 
Fig. 44 is a stereoview of the superposition between the Ca trace of VZV protease and that of the CMV protease. 
20 The light color strand is the CMV protease and the dark color strand is t^ spite of the limited 

sequence homology and apparent conformational differences in some helical or loop regions, the core b-barrel of the 
VZV protease superimposes quite well with that of the CMV protease. Excluding regions that are drastically different (> 
4 A), the root-mean-square (rms) difference is only 1.3 A between 1 42 (60%) : Ca atoms from VZV and CMV. 

Fig. 45A is the complete sequence of the VZV construct H6(N)VZV [SEQ ID NO: 7] containing an authentic pro- 
25 tease domain preceded at the amino-terminus by six histidine residues (underlined) followed by an enterokiriase cleav- 
age site (bold, underlined). 

Fig. 45B is the complete sequence of the VZV construct LQA-H6(C) VZV [SEQ ID NO: 8] containing an authentic 
protease domain followed by six histidine residues (underlined); 

Rg. 45C is the complete sequence of the VZV construct LQAS-H6(C) VZV [SEQ ID NO: 9] containing an authentic 
30 protease domain followed by a serine residue and six histidine residues (underlined). 

Fig. 45D is the complete sequence of the VZV construct LQAS-12aa ^CKt^t^Q^'-yZV-ISeQ., ID-lAd:. icqrcxsniajning 
an authentic protease domain followed by a serine residue, 12 residues normally found after the LQAS R-site (bold 
underlined) and six histidine residues (underlined). 

Rg. 45E is the complete sequence of the VZV construct A9 LQAS-1 2 aa ext H6(G) VZV [SEQ ID NO: 1 1] containing 
35 an authentic protease domain deleted at the amino-terminus (first nine natural residues removed and Cys 10 replaced 
by Met) and followed at the carboxyl-terminus by a serine residue, 12 residues normally found after the LQAS R-site 
(bold underlined) and six histidine residues (underlined). 

Detailed Description of the Invention 

40 .. ■ • 

The present invention provides novel herpes virus family protease crystalline structures, novel herpes virus pro- 
tease active sites, and methods of use of the crystalline forms and active sites to identify protease inhibitor compounds 
(peptide, peptidomimetic or synthetic compositions) characterized by the ability to inhibit binding to the active site of 
herpes proteases. The herpes virus protease compositions of the invention are characterized by a three dimensional 
45 active catalytic site of conserved amino actd residues, Ser/ His, and His. 

For HSV-1 and HSV-2 proteases, these residues are located at aa Ser 129, His 61 arid His 148 of SEQ ID NO: 3 
and 4, respectively. For CMV protease, these residues are located at aa Ser 132, His 63 and His 157 of SEQ ID NO: 1. 
For VZV protease, these residues are located at aa Ser 120, His 52, and His 139 of SEQ ID NO: 5. 

The present invention turner provides a novel HSV-2 protease composition characterized by a three dimensional 
so active catalytic site of three conserved amino acid residues, Ser 129, His 61, His 148. seven additional amino acid res- 
idues Ser 131, Cys 152. Arg 156, Arg 157, Leu 27, Val 128, Leu 130. and two water molecules Wat1 and Wat2 (present 
in only the DIP-liganded HSV-2 protease structure) as defined by position in Figure 1 herein [SEQ ID NO: 4J. 

Also provided is a novel HSV-1 protease composition characterized by a three dimensional active catalytic site of 
three conserved amino acid residues. Ser 1 29. His 61. His 148, four additional amino acid residues Ala 131. Cys 1 52. 
55 Arg 156, and Arg 157. as defined by position in Rgure 1 herein [SEQ ID NO: 3]. 

In yet another aspect the present invention provides a novel CMV protease composition characterized by a three 
dimensional active catalytic site of six conserved amino acid residues, Ser 132, His 63, His 157, Asp 65, Cys 161 and 
Ser 134. Additionally, the CMV catalytic site may also contain either or both Arg 165 and Arg 166, as defined by their 
position in Fijgure 1 herein [SEQ ID NO: 1]. The CMV structure further reveals a novel active site tetrad, formed by 
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. Fig. 2A-2F disclose the coordinates of the residues of the novel HSV-2 catalytic triad and other residues and water 
molecules within 5.5 A of the DIP modified Ser 129 (including the DIP figand) in the active site. These include amino 
acid residues Ser 129, His 61. His 148. Ser131,Cys 152, Arg 156. Aig 157. Leu 27. Val 128. Leu 130. and. water mol- 
ecules Wat1 and Wat2 of the DlP^iganded HSV-2 protean 

5 close the coordinates of residues of the novel catalytic triad and other residues in the active site of the unliganded HSV- 
2 protease These include residues Ser 129, His 61. His 148. Ser 131. Cys 152 0 Arg 156. Arg 157, Leu 27, Val 128, and 
Lieu 130. These data are reported for ci^stals with lattice constants of A=71 7 A, B=87.4 A, 6=77.3 A. a=90, p=90 and 
y=90; with a space group = P2j2 1 2; The Jigged and unliganded crystal forms have the same cell dimensions and 
space g/oup. The data is reported in Protein Data Bank(PDB) format illustrating the atom, i.e., nitrogen, oxygen, car- 

w bpri (at a, p, 6 or y positions in the atom); thearrtinq acid residue in which the atom is located with amino acid number, 
and the coordinates X. Y and Z in Angstroms (A) within the crystal lattice. Also illustrated is the occupancy of the atom, 
noting ttiat each atom in the active site has a unique position in the crystal. The data also report the B or Temperature 
Factor, which indicates the degree of thermal motion of the atom in volume measurements (A 2 ). Figures 4A-4MMM and 
5A-5DDD disclose the protein coordinates of the DIP-liganded HSV-2 and unligarried protease crystalfine structure of 

is the invention respectively, including the active site. 

.. Figure 6A-6B disclose the coord nates of residues in the active site region (at amino acid residues Ser 129, His 61 , 
His 148. Ala 131. Cys 152. Arg 156. Arg 157) of the HSV-1 protease [SEQ ID NO: 3] according to this invention. These 
date are reported for aystals wfth lattrce constants of a^^ c=93.36 A, a»1 15.49°. ^98.36° and 

y=109.18 o , with a space group = P1. The data is reported as described above for HSV-2 protease. Figure 7A-7DDD 

20 illustrate the orthogonal three dimensional coordinates in Angstroms and B factors for HSV1 protease. 

Rgure 8A-8X provide the distances fin Angstroms) between any protein residue that has an atom within a 5.5 A 
radius of any atom of Ser 129 {SEQ ID NO: 4] cdvalentry bonded to DIP in the DIP-liganded HSV-2 protease structure. 
Figure 9A-9I provide distances (in Angstroms) between every two atoms that are within 5 0 A of the active site residues 
of the unliganded HSV-2 protease. The atoms are indicated in this figure by the amino acid position number in which 

25 the atom appears, followed by the atom designation, ie.. nitrogen, oxygen, eta as described for Figures 2 and 3. 

Figure 10A-10B provide the distances (in Angstroms) between every two atoms that are less than 5 A from the 
active site of HSV-1 protease. The atoms are indicated: as desaibed above for HSV-2 protease. Rgure 1 1 A-1 1 LLL pro- 
vide the bond angles (in degrees) between any atom of HSV-2/DIP-modified Ser 129 and iahy two protein residue atoms 
that are within a 5.5 A radius of the DIP modified Ser 129 (Overall Active Site Residues Only). Rgurer 12A-12Q provide 

30 the bond angles (in degrees) between interresidue atoms that are within 5 Angstroms apart in the active site region near 
Ser 129, His 61 and His 148 [SEQ ID NO: 4] of the unliganded HSV-2 protease. Figure 13A-1 3D provide the bond 
angles between interresidue atoms that are within 5 Angstroms apart in the active site region near Ser 129. His 61 and 
His 148 of the HSV-1 protease [SEQ ID NO: 3] of this invention. Figures 14 and 15 provide the dihedral angles of the 
active site formed by Ser 129, His 61 and His 148 [SEQ ID NO: 4] of the protease, for the DIP-liganded HSV-2 and unli- 

35 ganded proteases, respectively. Rgure i 6 provides the dihedral angles of the active site formed by Ser 129. His 61 and 
His 148 of the HSV-1 protease [SEQ ID NO: 3]. 

The novel folds of the HSV-2 and HSV-1 protease crystal structures are discussed in part D. below; the novel active 
sites are discussed in part E. 

40 B: CMV Protease 

The crystal structure of human CM V protease has been determined at 2.5 A resolution. As described in more detail 
in Example 3 below, a CMV protease sequence (CMV A1 43V) was employed in which the alanine residue at position 
143 was replaced by a valine. This mutation had no effect on the enzyme activity, but was necessary to eliminate the 

45 riick after Ala 143 seen in preparations of the native enzyme [Welch I, and Baum r ef a/., cited above]. The structure was 
determined using MIR, and refined to an R-factor of 18.5% (7.0-2.5 A. using |Fo|>1s |Fo| data) with root-mean-square 
deviations on bond lengths and bond angles of 0.017 A and 2.2°. respectively. 

Although human CMV protease contains 256 amino acids, the model of the enzyme provided herein is represented 
by 202 r^idues. Residues 1-8 and residues in three surface loops (residues 25-55. 143-153 and 205-208 of SEQ ID 

so NO: 1) are found disordered and are not present in Figure 17A-17E. Details of staicture determination and refinement 
are presented in Figures 17 through 21. 

Rgure 1 7A-1 7E disclose the protein coordinates near the active site region (at amino acid residues Ser1 32, His63. 
Ser 134., Cys161. Arg165 and K«157, and including Arg166 of SEQ ID NO: 1) of the CMV protease according to this 
invention. These data are reported for crystal lattice constants of a=58. 7 A, b=58.7 c=131;0 A, a=90, p=90 and y-90, 

55 with a space group =* P4322. The data is reported in Protein Data Bank (PDB) format, as desaibed above for HSV 2 
and HSV-1. Rgure 18A-18C provide the distances in Angstroms between every two atoms that are less than 5A from 
the active site for CMV protease. Rgure 1 9A-1 9D illustrate the bond angles between interresidue atoms that are within 
four A apart in the active site region near Ser132, His63, His157 and Asp65 of the CMV protease [SEQ ID NO: 1] 
according to this inventioa Rgure 20 provides the dihedral angles of the tetrad active site formed by Ser132. His63. 
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Ser 1 32- His63-His1 57- Asp65 [SEQ ID NO: 1]; In still another aspect, the present invention provides a novel CMV pro- 
tease composition characterized by a three dimensional active catalytic site of six conserved amino add residues, Ser 
. 132, His 63, His 157, Cys 161. Arg 165, and Arg 166:and three non^cohserved amino acid residues Ser 134. Asp 65. 
arid Asn 60. as delffied by position in Figure i herein [SEQ ID NO: ,1J1 
s The invention further provides a novel VZV protease cbnpos'rtiori characterized by a three cfimensional active cat- 
alytic site of three conserved amino acid res idues, Ser 120, His 52/His 139^ 

122, Cys 143. Arg 147, Arg 148 and Lys 54. as defined by ^e amirK) ackJ posrtic^ in Fig. 1 [SEQ ID NO: 5). 
I. The Novel Protease Crystalline Three-Dimensional Structure 

w 

The present invention provides novef protease c^ on the herpes proteases. The three 

dimensional (3D) structure of the HSV-1 . HSV-2, CMV and VZV proteases provided herein reveal a unique fold that has 
not been reported for any serine protease, and a novel active site consisting of a novel catalytic triad formed by 3D inter- 
actions of the amino acids Ser, His and His. An unusual cB rher interface that is ^ important to protease activity was also 
15 found in the crystals for each of these proteases. In yet another aspect the present invention provides for a novel her- 
pes protease composition characterized by a dimer interface of two herpes protease molecules. Inhibition of this dimer 
interface by inhibitors which perturb interaction with these dimer interfaces: Inhibitors that perturb or interact with these 
dimer interfaces are yet another therapeutic target for the design and selection of therapeutic agents against herpes 
proteases. 

20 Listed in Rg. tare known amino acid sequences for the herpes family proteases HHV-6. HSV-1. HSV-2, VZV, EBV 
and CMV, aligned to illustrate the homologies between them [SEQ ID NO: T76]. As seen in Fig. 1 , when compared to 
members of the alpha subfamily. HSV-2, HSV-1 , and VZV protease amino acid sequences are rather conserved (HSV- 

1 protease is 50% identical to VZV protease and 90% identical to HSV-2 protease; VZV protease is 26% identical to 
CMV protease); CMV protease differs in having a srrcrter N-terrnte insertions (at CMV protease 

25 amino acid residues 40-47 and 147-152, SEQ ID NO: 1). 

According to the present invention, the crystal structure of human HSV-1 , liganded and unliganded HSV-2, CMV 
and VZV proteases have been determined. These protease crystal structures reveal a fold and an active site that are 
distinct from other known, non-herpes serine proteases. Details of structure determination and refinement are pre- 
sented in Figures 2 - 26 below. 

30 Further refinement of the atomic coordinates wll change the nur^ - 26, refinement of the crystal 

structure from another crystal form will result in a new set of coordinates, determination of the crystal structure of 
another herpes protease will also result in a different set of numbers for coordinates in these figures. However, dis- 
tances and angles will remain the same within experimental error, ar^ relative conformation of residues in active 
site will remain the same within experimental error. Also for example, the amino acid sequence of the herpes proteases 

35 can be varied by mutation derivatization or by use of a different source of the protein, as described herein. 

A. HSV-1 and HSV-2 

. The crystal structures of HSV-1 and HSV-2 have been determined, as described herein, and are discussed intan- 
40 dem below. 

The crystal structure of human HSV-1 protease has been determined at 3.5 A resolution. The structure was deter- 
mined using the method of molecular replacement (MR) and refined to an R-factor of 36.9% (10:0-3.5 A, using |Fo| > 
: 2s |Fo| data). 

The crystal structures of human DIP-liganded HSV 2 protease and the unliganded HSV-2 protease have been 
45 determined at 2,5 A and 2.8 A resolution; respectively The DIP-liganded HSV-2 protease structure was determined 
using the methods of multiple isomorphous replacement (MIR) and MR and refined to an R-factor of 20.5% (10.0-2.5 
A, using |Fo| > 2s |F6| data) with root-mean-square deviations on bond lengths and bond angles of 0.016 A and 1.9°. 
respectively. The unliganded structure was determined using difference Fourier methods using the DIP-liganded HSV- 

2 protease structure and refined to an R factor of 22.4 %. The root-mean-square deviations of bond lengths and bond 
so angles are 0.01 7 A and 2.1 A. 

Although human HSV-1 and HSV-2 proteases contain 247 amino acids, the models of these proteases are repre- 
sented by 214 residues for HSV-1 protease and 217 residues for DIP-liganded HSV-2 protease. With respect to HSV-1 
protease; residues 1-14 and residues in two surface loops 102-110, and 134-143 are disordered in the crystal [SEQ ID 
NO: 3]. With respect to HSV-2, residues 1-16 and residues in two surface loops 104-110, and 134-140 are disordered 
ss in the crystal [SEQ ID NO: 4]. The model of unliganded HSV-2 protease has 215 residues where 1 -16i 104-112, and 
134-140 are disordered in the crystal [SEQ ID NO: 4]: 

The fold in each of the HSV-1 and HSV-2 proteases is characterized by 7 bf strands and 7 a-helices as depicted in 
Figures 1 , 29, and 30. As discussed herein, the loop containing residues 25-55 in the CMV protease [SEQ ID NO: 1] is 
disordered in the crystal, but the corresponding loop in the HSV-1 and HSV-2 protease crystals are observed. 
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Hist 57 and Asp65 of the protease [SEQ ID NO: 1]. Figure 21 A-21DD disclose the protein coordinates of the CMV pro- 
tease crystalline structure of the invention, including the active site. See D. below for discussion of the CMV crystal 
staicture folds and part E. for further discussion of toe active site. 

s C VZV Protease 

The crystal structure of human VZV protease has been determined at 3.0 A resolution. As descrfred in more detail 
. in the Example 6 below, a VZV protease sequence was employed in which the mutant has the N-terrrtinal nine (9) amino 
adds deleted. This mutation had little effect on the enzyme activity The structure was determined using the methods 
io of MR arid single isomorphous replacement (SIR) and refined to an R-factor of 22.3% (7.0-3:0 A, using |Fo| > 1s |Fo| 
data) with root-mean-square deviations on bond lengths and bond ahgjes of 0.014 A and 2.1°. respectively. 

Thie mod^ of the VZV enzyme used in the crystal structure study consisted of residues 11-236 of SEQ ID NO: 5. 
• The VZV structure model consists of 21 1 amino acids. A surface loop of aa 127-136 is disordered in the crystal, as are 
the 5 amino ackte at the C-terminal of yzv.ln V7V, ^ additional helix has been observed in the region ^tween 
is residues 31 -39 of SEQ ID NO: 5. The fold is characterized by 70 strand and 8 a^helices as depicted in Figs. 1 and 35. 
The locf) contairt residues 22-55 in the CMV protease is disordered in the crystal, but as for HSV-1 arid HSV 2 pro- 
teases, the corresponding loop in the VZV protease crystal is observed. This loop is situated near the active ate and is 
proposed to enclose part of the substrate binding groove, the S subsites [I Schechter and A. Beroer. Biochem. Biophys. 
R^^mmMn., 27:157-162, (1967)]. 
20 Fig. 22A-22C disclose only the protein coordinates near the active site region (at amino acid residue? Ser 1 20, Ser 
122, His 52, Lys 54, Cys 143, Arg 147 and Arg 148 of SEQ ID NO: 5) of the VZV protease according to this irivehtion. 
These data are reported for crystals with lattice constants of a=90 .0 A, b=90.0 A; 0=117 .4 A, d=?90°, ft=?90? and y==90°, 
with a space group = P6 4 22. Fig. 23A-23SS disclose protein coordinates of the VZV protease crystalline structure. Fig. 
24A-24C provide the distances in Angstroms between every two atoms that are less than 5A from the active site for VZV 
25 protease: Fig. 25A-25D illustrate the bond angles between interresidue atoms that aire within four A apart in the active 
site region near Ser 120, His 52 and His 139 of the VZV protease [SEQ ID NO: 5] according to this invention. Fig. 26 
provides the dihedral angles of the tetrad active site formed by Ser 120, His 52 and His 139 of the protease [SEQ ID 
: NO: 5], ; 

The VZV protease crystal structure novel fold is discussed in more detail in D. below. The Novel active site is dis- 
30 cussed in part E. 

D. The , novel fold 

\; HSV2and HSV-1 Proteases 

35 .'. ; . - . . .. ' ... '. .-■ ; ■ _ 

With reference to Figures 27A, B and G, the structures of the liganded and unliganded forms of HSV£ are nearly 
identical, the binding of DIP to the HSV-2 protease structure does not alter the conformation of the enzyme. The root 
mean square deviation between the liganded and unliganded forms is 0.4 A! The presence of the DIP changes interac- 
tions only within the active site of the enzyme but not the location of the active site or overall three dimensional structure 

40 of the enzyme. 

The overall folds of the HSV-1 and HSV-2 protease dimers are comprised of two 0-barrels. The folds of the HSV-2 
protease are discussed €tocVe. T^ 

protean, s^en b-^rancte form the core of each barrel (Fig 29A.B.C for HSV-2 and 30A, 30B for HSV-1 ), eiach of which 
cahjbedassified as ah ort 21: 3955-3965 (1^2)], wrth the 

45 following exceptions: strands B6 and B7 are parallel, unlike most orthogonally packed b-barrels. Also, strand B3 (aa 65- 
77) is a p-bend that closes one corner of the barret, but the other corner lacks this kind of classical closure and is main- 
tained tvp n, y two hydrogen bonds between strand B5 (aa 127-133) and B7 (aa 161-166) [SEQ ID NO: 3 and 4]. Among 
well known serine proteases, the N-terminal domain of trypsin is also an orthogonally packed b-barrel, but superposi- 
tion with the HSV-1 or HSV-2 protease barrel does riot reveal any similarities and positions the active sites in different 

so regions of the fold. Moreover, the 0-strands (Fig. 31 for HSV-2 and HSV-1) are arranged differently in the two structures. 
For example, the first four strands of HSV-2 protease (B1 . B2, B3 and B4) form a typical Greek Key motif while those in 
trypsin do not. Therefore, it is reasonable to conclude that the HSV-2 and HSV-1 protease barrels are evolutionally unre- 
lated to other known non-herpes serine proteases. 
: the seven alpha helices of liganded and unliganded HSV-2 protease and HSV-1 do not surround the barrel but 

55 rather cluster towards the ends. Alpha helix A1 seals one end whiie helices A2, A3. A6 .and A7 dose the other. Of 
these, helices A6 and A2 with the corresponding helices of the dimer mate define a unique dimer interface that reveals 
an approximately 30 degree twist between the corresponding monomers. While four of the seven helices are at either 
end of the barrel the other two are on the same side of the structure, away from the active site. 

For the DIP-liganded HSV-2 protease structure, the transition state analog inhibitor diisopropyl fluorophosphate 
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was added to the enzyme in which the highly reactive (P-F) linkage undergoes displacement by the serine hydroxy] 
group. Once bound to the nucleophile (enzyme) the ligand is referred to as diisopropyl phosphate. The DIP-liganded 
HSV-2 protease has the inhibitor diisopropyl phosphate oovalemly bound to the acfo^^ 

Unlike trypsin, the active sites of HSV-1 and HSV-2 proteases do not lie at the intersection of the two domains but 
5 rather bind in a cleft formed by one side of the barrel at strand B5 and a smadl loop between strands B6 and B7 made 
of residues 153-157 (Figs. 27A.B.C and 29A.B.C for HSV-2 and figs. 28A, 28B ^ 3^X 30B for HSV-1). The DIP C p 
atom of the DIP-liganded HSV-2 protease is 17 A from the closest point between the two monomers at helix A6. In each 
of the HSV-1 and HSV-2 protease structures, residues 34-38 [SEQ ID NO: 3 and 4] in the targe loop between B1 and 
A1 approach the top o< the d 

io disordered in the HSV-1 and HSV-2 structures. This bop is a region of low homology among the herpes proteases (Fig 
1), and may suggest different conformations of the loop. Residues 104-1 10 and 104-112 are disordered in the DIP-lig- 
anded HSV-2 and unliganded HSV-2 protease structures, respectively [SEQ ID NO: 4]. Residues 102-110 of HSV-1 
[SEQ ID NO: 3] are disordered in the structure. These regions represent regions of low homology among the herpes 
proteases: however, the corresponding regions are ordered in both the VZV and CMV proteases, where a small alpha 

15 helix is seen. 

An intriguing non-crystallographic dimer interface in each of the HSV-1 and HSV-2 proteases is made up of the 
interactions between helices A6 and A2 with the corresponding helices in the dimer rnme. The cnm^ interface is iden- 
tical between the liganded and unliganded HSV-2 proteases. These same helices also interact in CMV but with a differ- 
ent orientation in relation to each other. In CMV protease the two A6 helices of -each monomer are nearly co-axiaj. In 

20 the HSV-1 and HSV-2 proteases they are separated at the N-terminai ends by about 30 degrees, at a distance of nearly 
14 A. Because of the twist between the A6 helices in the HSV-1 and HSV-2 proteases, contact can only be formed 
between the G-terminal ends of the helices. In both the liganded and unliganded HSV-2 proteases, a hydrogen bond 
(3.0 A) is seen between the side chains of His 21 1 and Glu 207 [SEQ ID rK): 4]. Vvlien cornparirig the dimer interface 
of HSV-1, HSV-2 and CMV proteases, changes are also seen in the A? helix position with respect to A6. In HSV-2 prb- 

25 tease [SEQ ID NO: 4], hydrogen bonds are formed between Ala 98 on A2 to both Ser 215 -OH (2 7 A) and Asn 219 (3.3 
A) on A6: These two interactions and that between 211 and 207 [SEQ ID NO: 4] do not occur in either CMV or VZV 
proteases. In CMV and VZV proteases the dimer interface is along a two-fold crystailographic axis, which could cause 
subtle changes in the interactions between the monomers. 

There are other notable structural differences between HSV-2 and HSV-1 and those of the CMV and VZV pro- 

30 teases discussed below. One difference is in the segment between A2 and A3. In the structure of CMV protease, this 
segment assumed a "closed" conformation, making intra-molecular contacts and being part of the dimer interface, In 
the VZV protease structure, this segment adapts a completely "open" cciTformation, interacting only with another sym- 
metry-related molecule to form a different dimer interface. In the liganded and unliganded HSV-2 protease structures, 
part of this loop is disordered but is a close distance (9 A) to another symmetry-related molecule. This suggests that 

35 HSV-2 and VZV proteases may be capable of using this segment to form higher order oligomers. 

It has been reported that CMV protease dimerization is important for maintaining the activity of the protease [Darke, 
et al., d Biol. Chem., 271, pp. 7445-7449 (1996)]. In fact, the Darke publication and S. MargosiaK et al. Biochemistry 
35. 5300r53i07 (1996) have shown that the CMV protease molecules self-associate to form dimers in solution with a 
monomer-dimer equilibrium constant of approximately 10" 6 M and that the dimeric form of the protease is the orily 

40 active species. There is now a similar report on the dimer formation of HSV-1 protease [Sdimidt, U. and Darke, R L, : ^ 
Biol. Chem., 272, pp. 7732-7735 (1997)], but with a similar dimerization response in the presence of glycerol [Darke k 
al., j. Biol. Qhem., 270: 22697-22700 (1995)]. Furthermore, enzymatic assays are often reported in the pr^enc^i of 
aggregation-promoting reagents such as glycerol or citrates [Burck era/., Hall era/., be* cried above]. 

Based on the present structure it is difficult to determine why the dimer is required for activity, since the interface is 

45 hot near either active site. The addition of the covalent inhibitor DIP does not appear to alter the dimer interface: how- 
ever, rearrangements of the hefices at the interface in the absence of a dimer could have profound effects on the con- 
formation in the active site region, thus, dimerization is believed to stabilize the cbnforrnatibn of helix A6. 

2. The CMV and VZV Proteases 

so ' 

Unlike the structures of other serine proteases having two distinct b-barrel domains, the structures of each of the 
herpes proteases herein have a single domain. 

The overall fold of the CMV and VZV monomers can be best described as a 7-stranded p-barrel core which in CMV 
is decorated with seven a-helices oh three sides: (see Figs. 32A and 32B) and in VZV is decorated with eight oi-helices : 
5S (Rgs. 33A and 33B). The core p-barrel can be classified as an orthogonal packed p-barrel as described in detail by C. 
Chothia & J. Janin, Biochemistry, 21 : 3955-3965 (1982). Of the seven helices of CMV. three were found between strand 
P4 and p5, and four helices after strand p7 (Fig. 34). 

Certain features of the CMV protease and VZV protease barrels are quite distinct. First, the CMV protease and 
VZV protease barrels contain two parallel strands (Figs, 34 and 35) and thus are mixed p-barrels. while most of the 
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Orthogonal packed p-barrels are famed exclusively from anti-parallel strands. Second, strand p3 [aa67-78 of CMV 
(SEQ ID NO: 1) and aa57-67 of VZV (SEQ ID NO: )] are p-bends that close onecorner of the barrel, but the other corner 
lacks this kind of classical closure and is maintained by only two hydrogen bonds between strand B5 {aa1 30-135 of 
CMV (SEQ ID NO: 1) and aa1 18-123 of VZV (SEQ ID NO: 5)] and B7 [aa169-175 of GMV (SEQ ID NO: 1) and aa 151- 

s 157 of VZV (SEQ ID NO: 5)]. 

Interestingly, the N-terminal p-barrel of trypsin's prototype serine protease is an antirparallel p-barrel that is also 
orthogonally packed. However, superposition of the CMV protease, VZV protease and trypsin barrels did not reveal any 
further resemblance, and show the enzyme active sites of the CMV and VZV proteases are at completely different 
regions of the fold than the active site of trypsin: Moreover, the CMV and VZV 0-strands (Fig: 34 and Fig. 35) are 

10 arranged differently than in trypsin. For example, the first four strands of CMV and VZV proteases (61 , B2, B3 and B4) 
form atypical Greek Key motif, while those in trypsin dp not Therefore, it is reasonable to conclude that the CMV pro- 
tease and VZV protease barrels are evolutionary unrelated to other, non-herpes serine proteases. The overall fold is 
also unique to CMV, VZV and other herpes proteases. 

An intriguing dimer interface in CMV and VZV proteases has been identified around two-fold crystallographic axes 

15 (Figs. 36A and 36B.37). The dimer interface is mainly made-up of a set of four helices (Ai , A2, A3 and A6) of one mon- 
omer that surrounds helix A6 of the other monomer, where the two symmetry-related A6 helices are parallel (Fig. 37). 
The dimer interface is predominantly hydrophobic, involving many side chain van der WaaJs interactions for residues 
such as phenylalanines, leucines arid valines. Despite the tight packing in the crystal, this dimer interface is much more 
significant than that of other inter-molecular interfaces within the crystal: The arrangeme^ helices and the 

The dimer interface is of importance in maintaining the activity of the proteases The calculated interface area is 
; between 850 (Connolly) to 1300 A 2 (GRASP) from the crystal structures of GMV and \^ proteases. As for HSV-2 and 
HSV-1. from the crystal structures, it is noted that the dimer interface is not in the immediate vidraty of the active site. 
Also, the active sites of the two monomers are quite distant from eac^ other (Fig 36B arKl Fig. 37). 

25 Although the dimer interfaces in VZV and CMV proteases are similar, there are notable differences in their struc- 
tures. Helices A6 from both monomers were almost parallel in the structure of CMV protease, but helix A6 is twisted 
about 30° in the VZV protease structure (Fig. 37). The helix A6 in VZV protease has one more turn at the N-terminal, 
and the loops connecting A5 and A6 are quite different in the two stmctures (Fig. 1). The big^ 
the segment containing the small helix A2. In the structure of CMV protease, this segment assumed a "dosed" confor- 

30 mation, making intra-molecular contacts and being part of the dimer imerface. However^ structure, 
this segment adapts a completely "open" conformation, interacting only with anbther symmetryTrelaled molecule to 
form a different dimer interface (Fig. 37). This suggests that VZV protease may be cspaJWe ^ segment to form 

higher order oligomers. By analogy with CMV protease, the VZV protease dimer is essential for enhanced catalytic 
activity. In the absence of a dimer, the rearrangements of helices involved in the interface may h8Ve profound effects on 

35 the conformation in the active site region. For example, the A6 helix rmy move toward the a^ve site cavity and there- 
fore affed the positioning of residues in the active site or it may simply block access to the substrate. 

E. The novel active site 

40 The catalytic mechanism of classical serine proteases involves an adive site triad composed of a serine, histidine 
and an aspartic add. However, although several prior art stud 

acids of herpes proteases, none led to a correct identification of the third member of the herpes protease ^ 

The crystal structure of liganded and unliganded HSV-2 protease reveals an active she i composed of ai serine (Ser 
129); a histidine (His 61), and a third residue also a histidine (His 148) (Fig 38A;B), s^ue^hces which are owiserved in 

45 all known herpes proteases (Fig. 1). The crystal structure of HS V- 1 protease revels Miderttii^al active site (Fig. 39A). 
the crystal structure is in agreement with early protease inhfoition experiments on HSV-1 protease (sharing 90% 
sequence identity and identical numbering to HSV-2 protease) that identified HSV-1 as a serine protease and that sub- 
stitution of His 148 and His 61 abolished [SEQ ID NO: 3] enzymatic activity (Uu & Roizman, Dilanni I). Similar stucfies 
on CMV protease had also demonstrated the homologous residues to His 61 and Ser 129 to be essential (Stevens, 

so Welch I). Although several studies focused on mutagenesis of aspartic and glutamic adds of herpes proteases, none 
led to a correct identification of the third member of the catalytic triad. Figure 38A shows the DIP mdecule Mvalently 
bound to Ser 129 [SEQ ID NO: 4]. This is consistent with mutagenesis and chemical modification studies that identified 
Ser 129 as the active site nudeophile in HSV-1 protease [SEQ ID NO: 3] (Dilannill). 

As with HSV-2 and HSV-1 proteases, the aystal structure of the CMV and VZV proteases of the invention reveals 

55 a novel active srte containing a serine [Ser 132 for CMV (SEQ ID NO: 1 ) and Ser 120 for VZV (SEQ ID NO: 5)] arid a 
histidine [His 63 for CMV (SEQ ID NO: 1) and His 52 for VZV (SEQ ID NO: 5)], with the third member of the catalytic 
triad being a histidine [His 157 for CMV (SEQ ID NO: 1) and His 139 for VZV (SEQ ID NO: 5)] instead of aspartic acid. 
Mutagenesis and chemical modification studies had identified Ser 132/Ser120 [SEQ ID NO: 1 and 5, respectively} and 
His63/His52 [SEQ ID NO: 1 and 5, respectively] as part of the catalytic triad [Welch I, Stevens era/., cited above]. Both 
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residues are absolutely conserved in all herpes proteases (Fig. 1). 
1. HSV-2 and HSV-1 Proteases 

5 The active site of DIP-liganded HSV-2 protease shows a network of hydrogen bonding between the enzyme active 
site, the tigand, and two central water molecules (Watt and Wat2 (Fig. 38A)). The crucial elements of the HSV-1 and 
HSV-2 active sites are strikingly similar to trypsin even though the two HSV enzymes share little sequence homology 
with trypsin and the overall tertiary structures are completely different to trypsin. An overlay of the catalytic triad of r 
chyrrKrtryps^ to mono-isopropyl phosphate (MIP) with that of the DIP-liganded HSV-2 structure (Fig. 38C), and 

10 an overlay of the catalytic triad of trypsin (BPD code 1 SGT) with that of the HSV-1 protease structure shows this simi- 
larity (Fig, 39B). In Fig. 38C, significant overlap is seen between the peptide backbone stabilizing the P=0 oxygen of 
DIP. the catalytic serine residues, and His 61 arcl His 57 side chains 

tease, respectively. Figure 38C also reveals the overlap of Asp 102 and His 148 [SEQ ID NO: 4], supporting the role of 
this histidine in catalysis, despite Hs apparent lack of hydrogen bonds in this structure. Simitar results are revealed in 

15 Fig 39B. Not only does this confirm the role of His 148 {SEQ ID NO 3 and 4] in catalysis, but it also suggests the pos- 
sibility of comerthg the HSV-2 and HSV-1 enzymes Into those havir^ a rwrnial « 148 [SEQ 
ID NO: 3 and 4] with an aspartic acid. 

Because of the presence of the covalentiy bound inh^ appear to hydrogen b<^ to Ser 129 

[SEQ ID NO: 4] but instead maintains a close interaction with ^ 1^ 

20 ent hydrogen bonding network in apo CMV protease (Fig; 38D> where His 61 has hydrpjgeh bonds to both Ser 1 29 and 
His 1 48 and Ser 131 clearly interacts with His 1 48 [SEQ ID NQ: 1 ]J This is a to the h^rogen bonding network in 
the y-chyrr»t7psin/MIP structure where Ser 214 maintains a c^ 380) [SEQ ID NO: 

3], Despite its location in the active site, Ser 131 has been fbur^ to be noh^ catalysis in CMV protease [SEQ 

ID NO: 1] (Welch I) This position is also an Ala residue in HSV-1 (Fig 1). The average B factor of the side chain atoths 

25 of His 61 in the DIP-liganded HSV-2 protease [SEQ ID NO: 4] is 51 A 2 , more than twice the average B-factor of the 
structure, indicating that it is mobile. A rotation about the Cp-C^ to allow a hydrogen bond to Ser1 29, and a sub- 

sequent rotation about the same bond in His 148 could allow a hydrogen bond between these two residues. These two 
rotations would present a hydrogen bond of 3.0 A between *-fis 148 and His 61 . about the same distance as in the 
uncqmplexed CMV structure, and thus an alternative set of hydrogen bonds. 

30 The active site of HSV-1 protease is very similar to that of HSV-2 pro^ some minor differences (Fig. 39C). 

These differences are most likely because the HSV-2 protease had ^ shown in the 

figure, for clarity) bound to the Ser 129 which preveirned a hycirog bohd between Ser 129 and His 61 [SEQIDNO: 4]. 
This hydrogen bond is present in the HSV-1 protease structure: in wh^ 

accommodate this hydrogen bond. Also, position 131 is ah Alanine in HSV-1 protease [SEQ ID NO: 3] arid thus cannot 

35 maintain any hydrogen bonds to either His 61 or His 148 as has been seen in HSV-2 [SEQ ID NO: 4] and the other her- 
pes proteases. There is a slightly different hydrogen bonding network in the uriliganded (or apo) CMV protease struc- 
ture (Fig. 39D) where the equivalent residue of His 61 has hydrogen bonds to both Ser 129 and His 1 48 and Ser 1 31 
clearly interacts with His 148 [SEQ ID NO: 1J. 

Another absolutely conserved residue in both HSV-1 and HSV-2 is Gys 1 52 [SEQ ID NO: 4] which is within the 

40 vicinity of the active site. If is also conserved and in an idenic^ position ^ it has limited contact with 

the DIP ligand (Fig. 38A): the C152 Cy atom nraimains a vander Waals cp Thus, 
it is difficult to imagine it beingi a suitable proton a^ Also, this cysteine is not 

essential for catalytic activity in HSV-1 protease (Uu^ 

An oxyanion hole for DIP-liganded HSV-2 protease can be identified in the present invention. Such an oxyanion 

46 hole for HSV-1 protease can also be identified based on its nearly identical structure to the HSV-2 proteases (Fig. 39C). 
An oxyanion hole is that portion of the protease which prpyides an environment for the stabilization of the tetrahedral 
intermediate. In DIP-liganded HSV-2 protease, the amide nitrogen of Arg 1 56 arid Watt stabilize the P=0 oxygen of the 
DIP and define the oxyanion hole of the enzyme (Fig: 38A), Wat1 is stabilized by hydrogen bonds to Wat2 (2.7 A) arid 
Val128 (2.8 A). Correspondingly, Wat 2 is held by hydrogen bonds to backbone atoms of Leu 130 (2.9 A) and Leu1 27 

so (2.9 A) and Arg 157N e (3.2 A). The alignment wiw(^V protease a single water molecule in the 

active site region of this enzyme, closely overlapping with Wat^ in me HSV-2 protease structure. This water molecule 
maintains the same protein backbone hydrogen bonds as ^ Wat2 in HSV^2 and could help hold the side chain of 
Arg 157 in place. In HSV-1 protease, the backbone atoms at Arg156 are the same as ^ 

making it likely this residue also helps define the oxyanion hole in HSV-1 protease. Arg 156 and Arg 157 are absolutely 
55 conserved in all herpes proteases and presert an overall positive charge hear the oxyanion hole. The stability of this 
region is reflected here where Arg 157 makes two hydrogen bonds to backbone atoms of Leu 130 and Leu 38 both 
absolutely conserved in all herpes proteases (Fig. 1). The alignment with y-chymotrypsin shows how close the P=0 
oxygen of MIP is stabilized by a hydrogen bond to the amide nitrogen of Gly 193. In DIP-liganded HSV-2 protease, the 
amide nitrogen of Arg 156 closely corresponds to that of Gly 193 even though the overall structure of the two enzymes 
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is completely different (Fig. 38G). 

The active site of liganded and unliganded human HSV-2 protease and HSV-1 protease sh at a very shallow and 
mostly exposed region of the protease (Figs. 27A.B.C; 29A.B.G; Fig. 28A, 28B, 3dA, 30B). Shallowness of the active 
site cavity is not really surprising given that the scissile bond (the bond which gets cleaved) recognized by all herpes 
5 proteases is between two small amino acid residues (Ala-Ser). Missing around the adive site cavity are amino acid res- 
idues 134-1 40 [SEQ ID NO: 3 and 4], that are part of a surface loop. Interestingly, a mutant with a five residue deletion 
in the corresponding loop in CMV protease residue was shown to be fully active, but with altered substrate specificity 
[Welch I, cited abovej. Given this loop's proximity to the active site cavity, it may be a flexible flap that is involved in sub- 
strate recognition. 

io Since the CMV protease structure misses two large loops near the active site, it was difficult to speculate about the 
substrate binding mode of the enzyme. With the liganded and unliganded HSV-2 protease and HSV-1 protease struc- 
tures, the missing loop containing residues 32-54 [SEQ ID NO: 3 and 4] becomes ordered, possibly having a role in sub- 
strate recognition (Fig, 27A. Fig: 28A): There are two grooves, or depression near the active site. One of the grooves 
is deep and wide, found in a region that is reminiscent of the S' subsites of classical serine proteases. One side of the 

is groove is delineated by the active site residues while the other is formed by a side of helix A6, a critical structural feature 
of the enzyme, the other groove is relatively narrow and is formed by B5, including the catalytic triad, on one side and 
the other made by the small loop of 1 54-160 [SEQ ID NO: 3 and 4] which includes the conserved GRR sequence (Fig. 
1). This region is also in a position that is not very different from the unprimed (S) subsites in classical serine proteases. 
The substrate peptide (at least TO-P4) could be m with its main chain forming an antiparalleJ p- 

20 sheet with strand B5 and B6. Of course, structural studies crf : enzyme-substrate analog complexes are needed for prov- 
ing this model. 

2. CMV Protease and VZV Protease Active Sites 

25 : : None of the aspartic or glutamic acids is absolutely conserved in all herpes proteases. Glu 122 was proposed as 
a member of the rat^^ protease. However; it is found to be distant from the 

catalytic site in the CMV protease crystal structure. This glutamic acid is buried near the C-terminus of the protein, mak- 
ing a salt bridge with Lys 255 of CMV protease (Glu 122 OEVLys 255 NZ, 2.7 A) and a hydrogen bond with the back- 
bone nitrogen of Asp 118 of CMV protikise (Glu122 OK-Asp 118 N. 3.1 A) [SEQ ID NO: 1]. Therefore, its importance 

30 to the protease can only be attributed to lis role in mainlajning the overall structure of the protease, rather than being 
directly involved in the catalytic rmchinery. 

Although His 157 (for CM V, SEQ ID NO: 1) and His 139 (for VZV, SEQ ID NO: 5) are absolutely conserved among 
all herpes proteases, and mutagenesis of this histidine was shown to abolish enzymatic activity in HSV-1 [Liu II, cited 
above] and CM V proteases in HSV-1 [Welch I, cited above], no one has suggested that it has a role as the third member 

35 of the catalytic triad. Abolition of enzymatic activity does not necessarily necessitate involvement in catalytic activity but 
could be a result of changes in protein conformation. 

As expected/the Oy atom of Ser 132 fw <^V protease [SEQ ID NO; 1) (Ser 120 for VZV protease [SEQ ID NO: 
5]) is found to be in the vicinity of His 63 for CMV protease (His52 for VZV protease), with a distance of 3.3 A from its 
Ne2 nitrogen for CMV protease (3.6 A for VZV protease). Given the presence of about 0.4 A coordinates error and the 

40, absence of a substrate in the active site, the 3.3 A distance for CMV (3.6 A for VZV) does not preclude these two resi- 
dues from being the catalytic residues. Surprisingly, the conserved second histidine (His 157 for CMV protease [SEQ 
ID NO: 1] and His 139 for VZV protease [SEQ ID NO: 5J) is hydrc^en bonded to the sde chain of His 63 (His 63 N61- 
His 157 Ne2, 32 A) for CM V protease and His 52 (His 52 N51 -His 139 Ne2 ; 3.2 A) for VZV protease, making it the third 
member of the catalytic triad:: In (^V protease [SEQ ID NO: 1], the only acidic residue in the vicinity is Asp 65. with its 

45 061 atom 3.9 A away from the N51 nitrogen of His 157. In VZV protease [SEQ ID NO: 5], a basic residue Lys 54 
replaces the Asp 65 of CMV protease, with its 061 atom 5.1 A away from the Ne2 nitrogen of His 139. too far to influ- 
ence catalysis in VZV protease. 

. In the CMV protease crystal structure, Asp 65 forms a salt-bridge with Arg 109 of a neighboring, symmetry-related 
molecule other than the aforementioned dimer (Asp 65 062-Arg 109 NH1 , 2.8 A). Therefore, in the absence of this salt- 
so bridge in solution, Asp 65 side chain could readily move to hydrogen-bond with His 1 57 and act as a proton acceptor in 
what can be described as a catalytic tetrad In the active site, Asn 60 is also found to interact with His 157 (Asn 60 N62- 
His 157 N61. 3.4 A; Asn 60 N62-His 157 Nc2, 3.7 A), but H is difficult to imagine it being a suitable proton acceptor 
because of its nature and position. Therefore, the active site of CMV protease [SEQ ID NO: 1] either consists of a novel 
triad of Ser 132, His 63 and Hjs 157, oria unique tetrad consisting of Ser 132, His 63; His 157 and Asp 65 that has also 

55 never been reported previously (Fig. 41 A). In the "catalytic tetrad". His 157 acts as an extra component in this novel 
"relay" proton transfer mechanism. How lack of sequence conservation for Asp 65 (Rg. 1) indicates that this 

tetrad is not a general model for herpes proteases. 

In the active site of the VZV protease [SEQ ID NO: 5) crystal structure, Cys 143 is also found to interact with Ser 
120 (Cys 143 Sy -Ser 120 Oy 4.8A; Ser 122 Oy -His 139 Cc1 , 3.0 A; Cys 143 Sy - His 52 Ne2 6.0 A; and Ser 122 Oy - 
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His 139 N61; 2.9 A), but it is difficult to imagine it being a suitable proton acceptor because of its nature and position. 
Therefore, the active site of VZV protease consists of a novel triad of Ser 120, His 52 and His 139 of SEQ ID NO: 1 (Fig. 

40A): 

Overlay of Ser 132 and His 63 of CMV protease (and Ser120 and His52 of VZV protease) on Ser 195 and His 57 

5 of the classical serine protease triad in trypsin reveals that His 1 57 of CM V protease [SEQ ID NO: 1] and His139of VZV 
: protease [SEQ ID NO: 5] can be superimposed almost perfectly onto Asp 102 of trypsin (Fig. 41 B and Fig. 40 B). Not 
only does this confirm the role of CMV protease His 157 and VZV protease His 139 in catalysis, but it also suggests the 
possibility of converting this enzyme into one having a normal catalytic triad by replacing His 157 in CMV protease or 
His 139 in VZV protease with an aspartic acid, which may also require substituting Asp 65 by a non-acidic residue. 

io In the same overlay, despite a totally different tertiary structure, many interesting conservations can be identified 
that seem tp present a case of convergent evolution: First Cys 161 for CMV protease and Cys 143 for VZV protease 
are at an identical position to Cys 42 of trypsin (Rg. 41 B and Fig, 40B), making van der Waals interactions with the cat- 
alytic residues (Cys 161 Sy-Ser 1 32 Oy, 3.6 A; Cys 161 Sy-His 63 Nc2, 4.4 A in CMV). This surprising conservation, as 
well as the fact that Cys 161 in CMV protease [SEQ ID NO: 1] and Cys 143 in VZV protease [SEQ ID NO: 5] are abso- 

15 lutely conserved in all herpes proteases, seems to suggest an important role for this amino acid, although mutagenesis 
studies had shown that it is not essential for the protease activity [Welch I, cited above]. Another similar scenario is 
found at Ser 134 in CMV protease and Ser 122 in VZV protease, which appear to be at identical positions to Ser 214 
of trypsin (fig. 41 B and jPHg. 40B). 

In the CMV structure of the present invention, Ser 1 34 interacts strongly with His 1 57 (Ser 1340y-His 157 Nc2, 2.6 

20 A; Ser 134 Qr-His 157 N81 , 3.0 A) by forming a hydrogen bond. In the VZV structure of the invention, Ser 122 interacts 
strongly 122 Oy-His 139 Ne2, 2.5 A) by forming a hydrogen bond. In both CMV and VZV structures, 

Ser 214 ajso interacts strongly with Asp 102 in trypsin by forming a hydrogen bond. However, the importance of Ser 1 34 
in CMV protease to the catalytic activity has been undermined by mutagenesis stucfies [Welch I; cited above], and also 
me lact that it is an alanine in other herpes virus proteases. 

25 A possible oxyanion hole for the CMV and VZV proteases also exists. In trypsin, the oxyanion is held by the back- 
bone nitrogen atoms dGly 19^ of CMV protease, the construction of the oxyanion 
hole cannot be fully imitated by the G-X-S^-G[SEQ ID NO: 1 4] motif because the backbone arrangements are com- 
pletely different However, the main chain nitrogen atom of Arg 165 in CMV protease and Arg 147 in VZV protease is at 
a nearly ider^ca^ position as Qy 193 N in trypsin (Figs. 41A and 41B and Figs. 40A and 40B). Also found in the vicinity 

30 is a water molecule held by the side chain of Arg 166 and interacting with Leu 20 and Leu 133 (H 2 Q-Arg 166 NH1 1", 2.7 
A; HaO^Arg 1 66,: NZ, 3.2 A; H^O-Leu 20 0, 2 6 A; H 2 0-Leu 1 33 N 3.0 A). The oxyanion in the structure defined herein 
may be held only by Arg 165 Ni by Arg 1i65 N and the h^O molecule. Considering the fact that the two arginines (165 
and 166) are absolutely conserved ampng all hemes p (Fig. 1), this general region is suitable for being the oxy- 

anion pocket of CMV [SEQ ID NO: 1] and VZV [SEQ ID NO: 5] proteases. 

35 : The active sites of human CMV and VZV proteases sit at a very shallow and mostly exposed region of the protease 
(Figs. 36B, 4TA, 37; 40A). Shallowness of the active site cavity is not really surprising given that the scissile bond: (the 
bond which gets deaved) recognized by all herpes proteases is between two small amino acid residues (Ala-Ser). Miss- 
ir^ arour^ the a^e site residues 143-153 in CMV protease [SEQ ID NO: 1] and aa 139-154 in 

\^ protease [SEQilD NO: ^, that are part of a surface lo^ This loop contains the so called inactivation or internal (I) 

40 site, a cleavage site between Ala 143 and Ala 144 of native human CMV protease as described in Welch I, cited above. 
Residue 143 [SEQ ID NO: 1] of the CMV protease of this invention has been mutated to valine to eliminate such 
processing. Also, it is not clear whether cleavage at the I site is a result of auto-processing or not. Interestingly, a mutant 
with a five residue deletion around residue 1 43 was shown to be fully active, but with altered substrate specificity [Welch 
I, cited above]. Given this loop's proximity to the active site cavity, it may be a flexible flap that is involved in substrate 

45 recognition and probably is ordered upon binding of ligands. Similarly, the missing loop containing residues 25-55 may 
become ordered upon ligand binding; This is supported by the fact that a mutation of Glu22 in simian CMV pro- 
tease (corresponding to Giu31 in the human enzyme), has shown altered substrate specificity [Welch I. cited above]. 

Since the CMV protease structure misses two large loops near the active site, it was difficult to speculate about the 
substrate biding mode of the enzyme. With the VZV protease structure, the missing loop containing residues 23-45 of 

so SEQ ID NO: 5 becomes ordered, and the structure clearly defines two grooves near the active site that could be impor- 
tant for substrate recognition (Fig. 37). One of the grooves is deeper and wider, and is found in a region that is reminis- 
cent of the S' subsites of classical serine proteases. One side of the groove is delineated by the active site residues, 
while the other is formed by a side of helix A6, which is also a critical structural feature of the enzyme and will be dis- 
cussed later. The other groove is relatively narrow. The p-strand B5. including the catalytic triad, is on one side of the 

55 shallowdepression The other side is famed by the conserved GRR sequence (Fig. 1) as well as the loop immediately 
prior to helix AA This region is also in a position that is not very different from the unprimed (S) subsites in classical 
serine proteases. Strand B5 being almost parallel to this groove suggests that the substrate peptide (at least P2-P4) 
could be inserted into the groove with its main chain forming an antiparallel b-sheet with strand B5 and B6. Moreover, 
several rather exposed hydrophobic residues in the AA loop could also make important interactions with the substrate 
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protein. Of course; structural proving this model; 

Given ttie conservaticm d amino acid sequence and substrate specif icity betw^ CMV, A^ZV. HSV-1, HSV-2 and 
other herpes proteases; the structures descrfoed herein represent that of the entire family of herpes proteases. These 
structures are clearly useful in the structure-based design of protease inhibitors, which may be used as therapeutic 
5 agents against viral disease v The discovery of the herpes protease catalytic triad, and the catalytic tetrad, permrts the 
design of potent highly selective protease inhibitors. 

R Mutants and Derivatives 

w The invention further provides homologues, co-complexes, mutants, derivatives and fragments of the herpes pro- 
tease crystal structure of the invention. 

; The terrn "homologue" means a protein haying at least 25% amino acid sequence identity with herpes protease or 
^functional domain herpes protease. See. Rig. 1 . 

^ means herpes protease or a mutant or homologue of herpes protease in ccvaient or non- 

15 covalent association with a chemical entity or compound. 

The term •traitanT refers to a herpes protease polypeptide, i.e., a polypeptide displaying the biological activity of 
wild-type protease actryrty^c^ or more, amino acids from the wild-type 

irxd^se-sequence. Such a mutant may be prepared, for example, by expression of herpes protease cDNA previously 
altered in rts ceding sequence by oUgonudeo^e<lireded mutagenesis. 
20 Herpes protease mutants may also be generated by site-specific incorporation of unnatural amino adds into her- 
r^ j3rc4ease proteins using C. J. Noren et al. Science. 244; 182-1 88 (1989). 

In this method, the codon encoding the amino add of interest in wild-type herpes protease is replaced by a ^blank" 
nonsense codon, TAG, using digonudeotide<iirected mutagenesis. A suppressor tRNA directed against this codon is 
ther>:cfterra amjhcacylated in vitro with the desired unnatural amino acid. The aminoacylated tRNA is then added 
; 25 to m\ih w/rb translation system to yield a mutant herpes protease enzyme with the site-specific incorporated unnatural 
arriridadd. 

Selenocysteine or selenomethionine may be incorporated into wild-type or mutant herpes protease by expression 
of rierpes ^ prc^e^e^nccding cDNAs in auxotrophic £ cp// strains [W. A. Hendrickson et ai, EMBO J .9(5): 1665- 1672 
(19^0)]. In this method, the wild-type or mutagenized herpes protease cDNA may be expressed in a host organism on 
30 - : a growth medium depleted of either natural cysteine or methionine (or both) but enriched in selenocysteine or selenom- 
ethionine (or both). 

The term Tieavy atom derivative" refers to derivatives of herpes protease produced by chemically modifying a crys- 
tal of herpes proteas^ practice, a crystal is soaked in a solution containing heavy metal atom salts, or organometaUic 
compounds, e g., lead chloride, gold thiomalate, thiomersal or uranyl acetate, which can diffuse through the crystal and 
35 bind to the surface of the protein. The locations) of the bound heavy metal atom(s) can be determined by X-ray diffrac- 
tion analysis ctf *e soaked aystal. This information, in turn, is used to generate the phase information used to construct 
three-dimensional structure of the enzyme [T. L. Blundell and N. L Johnson, Protein Crystallography. Academic Press 
(1976). See. Example I. 

The term ^ragmenT, particularly as used in connection with protease fragments, refers to a protease of the inven- 
40 tion which contains at least the catalytic active site of the protease, but less than the full length protease Desirably, the 
fragment is characterized by a catalytic active site which has the same crystal structure as the active site in the full- 
length protease. However, a fragment of the invention is not so Gm'ited. Such a fragment may contain N-terminal, C-ter- 
minal or irrterr^ the protease. Particularly desirable are fragments which are N-terminally truncated pro- 

teges; It is^ that such fragments provide superior resolution or are more easily crystallized. 

\ :'.45 : .:' ; : " ■•' ':' • ' •' • ■ • ' " ' ' 

II. Methods of Identifying Inhibitors of the Novel Protease Crystalline Structure 

Another aspect of this invention involves a method for identifying inhibitors of a herpes protease characterized by 
the crystal structure and novel active site described herein, and the inhibitors themselves. The novel protease crystal 

so structure of the invention permits the identification of inhibitors of protease activity. Such inhibitors may bind to all pra 
portion of the active site of the herpes protease; or even be competitive non-competitive, or uncompetitive inhtoitors; or 
interfere with dimerization by binding at the interface between the two monomers. Once identified and screened for bio- 
logical activity, these inhibitors may be used therapeutically or prophylactically to block protease activity, and thus, her- 
pes viral replication latency, reactivation and/or infection. 

55 One design approach is to probe the herpes protease crystal of the invention with molecules composed of a variety 
of different chemical entities to determine optimal sites for interaction between candidate herpes protease inhtoitors and 
the enzyme, For example, high resolution X-ray diffraction data collected from crystals soaked in or co-crystallized with 
other molecules allows the determination of where each type of solvent molecule sticks. Molecules that bind tightly to 
those sites can then be forther rnodified and synthesized arxJ test Travis, 
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2^:1374 (1993)}. 
This invention also enables the development of conpounds that can "« 
in the chemical reaction of a substrate or other compound that binds to or with herpies protease. The time-dependent 
analysis of structural changes in herpes protease during its interaction with other rmlecules is permitted: The reaction 
■5 intermediates of herpes protease can also be deduced from the reaction product in axomplex with herpes protease. 
Such information is useful to design improved analogues of known herpes protease inhibitors or to design novel classes 
of inhfoitors based on the reaction intermediates of the herpes protease enzyme and herpes protease inhibitor co-com- 
plex This provides a hovel route for designing herpes protease inhfoitors with both high specificity arc! stability 

Another approach made: possible by this invention, is to screen computationally small molecule data bases for 
io chemical entities or compounds that can bind in whole, or in part, to the herpes protease enzyme. In this screening, the 
quanty of ft of such erititi^ 

mated interaction energy [E. C. Meng etal. J. Comp. Chem.. 13:505-524 (1992)]. 

Because herpes protease may aystallize in more than one crystal form, the structure coordinates of herpes pro- 
tege, or portions merek^ as provided by this invention are particularly useful to solve the structure of those other drys- 
; is; tal: forms of herpes protease. They may also be used to solve the structure of herpes protease mutants; herpes 
protease co-complexes, or of the crystalline form of any other protein with significant amino acid sequence homology 
to any functional domain of herpes protease. 

One method that may be employed tor this purpose is molecular replacement: In this method, the unknown crystal 
structure, whether it is another crystal form of herpes protease, a herpes protease mutant, or a herpes protease co- 

20 complex, or the crystal of some other protein with significant amino acid sequence homology to any functional domain 
of herpes protease, may be determined using the herpes protease structure coordinates of this invention as provided 
in Figs. 1 -26. This method will provide an accurate structural form for the unknown crystal more quickly and efficiently 
than attenpting to determine such information ab initio. 

Thus; the protease structure provided herein permits the screening of known molecules and/or the designing of 

25 new molecules which bind to the protease structure, particularly at the active site, via the use of computerized evalua- 
tion sy^ems. For example, computer modelling systems are available in which the sequence of the protease, and/or 
the protease structure (i.e., atomic coordinates of CMV, VZV, HSV-2, or HSV-1 proteases and/or the atomic coordinates 
of the active site cavity, bond angles, dihedral angles, distances between atoms in the active site region, etc. as pro- 
vided by Figs. 1-26), may be input. Alternatively/the catalytic site domain crystal structure of a protease of the invention 

30 or another fragment of the protease may be input into computer readable form. Thus, for DIP-liganded HSV-2 protease, 
a machine readable medium may be encoded with data representing the coordinates of Figs. 2, 3. 8, 9, 1 1, and 12; or 
Figs. 2. 3, 8, 9. 14, and 15 (Figs. 4 and 5 may be substituted for Figs. 2 and 3 in the process). Similarly, for HSV-1 pro- 
tease, a machine readable medium may be encoded with data representing the coordinates of Rgs. 6. 10 and 13; or 
Figs ; 6, 10 and 1 6 (as noted Fig. 7 may be substituted for Fig. 6 in this process). For CMV protease, a machine readable 
:35 medium may be encoded with data representing the coordinates of Figs. 17, 18ahd 19;or Figs: 17, 18and 20(Rg. 21 
may be substituted tor Rg; 17 in this process). For VZV protease, a machine readable medium may be encoded with 
data representing the coordinates of Rgs. 22, 24 and 25; or Rgs. 22, 24 and 26 (Rg. 23 may be substituted for Rg: 22 
in trtis process). The computer then generates structural details of the site into which a test compound should bind 
thereby enabling the determination of the complementary structural details of said test compound. 

40 More particularly, the design of compounds that bind to or inhibit herpes protease according to this invention gen- 
erally involves consideration of two factors. First, the compound must be capable of physically and structurally associ- 
ating with the herpes protease and. particularly, with the active site thereof. ^-<x>valent molecular interactions 
important in the association of herpes protease with its ligands include hydrogen bonding, van der Waals and hydro- 
phobic interactions. 

45 Second, the compound must be able to assume a conformation that allows it to associate with herpes protease. 
Although certain portions of the compound will not directly participate in mis association with herpes protease, those 
portions may still influence the overall conformation of the molecule. This, in turn, may have a significant impact on 
potency. Such (informational requirements include the overall three-dimensional structure and orientation of the chem- 
ical entity or compound in relation to all or a portion of the binding site. e.g.. active site or accessory binding site of her- 

50 pes protease, or the spacing between functional groups of a compound comprising several chemical entities that 
directly interact with herpes protease. 

The potential inhibitory or binding effect of a chemical compound on herpes protease may be analyzed prior to its 
actual synthesis and testing by the use of computer modelling techniques. If the theoretical structure of the givencom- 
pbund suggests insufficient interaction and association between it and herpes protease, synthesis and testing of the 

55 compound is obviated. However, if computer rnodelling indicates a strong interaction, the molecule may then be syn- 
thesized and tested for its ability to bind to herpes protease and inhibit using a suitable assay. In this manner, synthesis 
of inoperative compounds may be avoided. 

An inhibitory or other binding compound of herpes protease may be computationally evaluated and designed by 
means of a series of steps in which chemical entities or fragments are screened and selected for their ability to associ- 
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ate with the individual binding pockets or other areas of herpes protease. 

One stilled in the art may use one of several methods to screen chemical entities or fragments for their ability to 
associate with herpes protease and more particularly with the individual binding pockets of the herpes protease active 
site or accessory binding site. This process may begin by visual inspection of, for example, the active site on the com- 

5 outer screen based on the herpes protease coordinates in- Figs. 2, 3, 6, 8-20, 22, and 24-26, Selected fragments or 
chemical entities may then be positioned in a variety of orientations, or docked, within a binding pocket of herpes pro- 
tease. Docking may be accomplished using software such as Quanta and Sybyl, followed by energy minimization and 
molecular dynamics with standard molecular mechanics forcef ields, such as CHARMM and AMBER: 

Specialized computer programs may also assist in the process of selecting fragments or chemical entities. These 

10 include the GRID ^ prog/am available from Oxford University, Oxford. UK. [P. J. Goodfbrd, "A Computational Procedure 
for Determining Energetically Favorable Binding Sites on Biologically Important Macromolecules", J. Med tfrern.. 
2g:849-857 (1985)]; the MCSS program available from Molecular Simulations, Burlington, MA [A. Miranker and M. Kar- 
plus, "Functionality Maps of Binding Sites: A Multiple Copy Simultaneous Search Method*, Proteins: Structure. Func- 
tion and Genetics. 11:29-34 (1991)]; the AUTODOCK program available from Scripps Research Institute, ta Jolia ; CA 

is [D. S. Goodsell and A. J. Olsen, "Automated Docking of Substrates to Proteins by Simulated Annealing*. Prcft&rts: 
Structure. Function and Genetics. 2:195-202 (1990)]; and the DOCK program available from University of California, 
San Rancisco, CA [I. D. Kuntz et al, "A Geometric Approach to Macromolecule-Ligand Interactions* , J. Mol. Biol.. 
121^69^288 (1982)]. Additional commerciaJiy available computer databases for small molecular compourxte include 
Cambridge Structural Database, Fine Chemical Database, and CONCORD database [for a review see Rusihko. A., 

20 Chem: Pes. Auto. News. 8:44^47(1993)]. 

Once suitable chemical entities or fragments have been selected, they can be assembled into a single compound 
or inhibitor. Assembly may proceed by visual inspection of the relationship of the fragments to each other on the three- 
dimensional image displayed on a computer screen in relation to the structure coordinates of herpes protease. This 
would be followed by manual model building using software such as Quanta or Sybyl. 

25 Useful programs to aid one of skill in the art in connecting the individual chemical entities or fragments include the 
CAVEAT program [P. A. Bartiett et al, "CAVEAT: A Program to Facilitate the Structure-Derived Design of Biologically 
Active Molecules - . in Molecular Recognition in Chemical and Biological Problems" . Special Pub;, Royal Chem Sop; 78. 
pp. 1 82-1 96 (1989)]. which is available from the University of California. Berkeley, CA; 3D Database systems such as 
MACCS-3D database (MDL Information Systems, San Leandro, CA) [see, e.g., Y. C. Martin, "3D Database Searching 

.30 in Drug Design", J. Med. Chem.. 35:21 45-2 i 54 (1 992)]; and the HOOK program, available from Molecular Simulations. 
Burlington, MA. 

Instead of proceeding to build a herpes protease inhibitor in a stepwise fashion one fragment or chemical entity at 
a time as described above, inhibitory or other herpes protease binding compounds may be designed as a whole or "de 
noyp m using either an empty active site or optionally including some portion(s) of a Known ligand(s). Suitable methods 
35 describing such methods include the LUDI prograrin [H.-J. Bohm, The Computer Program LUDI: A New Method for the 
De Novo Design of Enzyme Inhibitors", J. Como Aid. Molec. Design. 6:61-78 (1992)], available from Biosym Techroi- 
ogies. San Diego, CA; the LEGEND program (Y Nishibata and A. Itai: Tetrahedron: 47:8985 (1991 )], available from 
Molecular Simulations. Burlington, MA; and the LeapRrog program, available from Tripos Associates, St. Louis, MO: 

Other molecular modelling techniques may also be employed in accordance with this invention. See, e g., N; C. 
40 Cohen etal. "Molecular Modeling Sc%vare and Metfaxfe for Medicinal Chemistry". J Med. Chem . 33:883-894 (1990) 
See also, M. A. Navia and M: A. Murcko, The Use of Structural Information in Drug Design". Current Opinions in Struc- : 
tural Biology 2:202-210 (1992). For example, where the structures of test compounds are known, a model of the test 
compound may be superimposed over the model of the structure of the invention. Numerous methods and techniques 
are known in the art for performing this step, any of which may be used. See. e.g.. P.S. Farmer, Drug Design. Ariens. 
45 E.J., ed., Vol. 10, pp 119-143 (Academic Press; New York, 1980); US. Patent No. 5,331,573; U.S. Patent No. 
5,500,807; C. Verlinde, StOJCjuig, £577-587 (1994); and I. D. Kuritz, Scjeim 25Z:1078-1082 (1992). The model build- 
ing techniques and computer evaluation systems described herein are not a limitation on the present invention. 

Thus, using these computer evaluation systems, a large number of compounds may be quickly and easily exam- 
ined and expensive and lengthy biochemical testing avoided. Moreover, the need for actual synthesis of many corn- 
so pounds ts effectively eliminated. 

Once identified by the modelling techniques, the protease inhibitor may be tested for btoactiyity using standard 
techniques. For example, structure of the invention may be used in binding assays using conventional formats to screen 
inhibitors. Suitable assays for use herein include, but are not limited to. the enzyme-linked immunosorbent assay 
(ELISA), or a fkjorescence quench assay. See, for example, the HSV-1, HSV-2. CMV. and VZV protease activity assays 
55 befow. Other assay formats may be used; these assay formats are not a limitation on the present invention. 

In another aspect, the protease structure of the invention permits the design and identification of synthetic com- 
pounds and/or other molecules which have a shape complementary to the conformation of the protease active site of 
the inventioa Using known computer systems, the coorcfi nates of the protease structure of the invention may be pro- 
vided in machine readable form, the test compounds designed and/or screened and their conformations superimposed 
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on the structure of the protease of the invention. Subsequently, suitable candidates identified as above may be 
screened for the desired protease irthibitoiybioac^^ and the like. 

Once identified and screened for biological activity, these inhibitors may be used therapeutically or prophylactically 
to block protease activity, and thus, herpes viral replicatioa 

As used herein the term "natural product molecule" includes all non-synthetic products of nature and includes, but 
is net lirnited to L den vatives extracts or homologs thereof, having, or containing; a bioactive component 

The following examples illustrate various aspects of this invention. Tnese iaxiam^es do not limit the scope of tfiis 
invention which is defined by me appended daims. 

Example 1: Analysis of the Structure of the HSV-2 Protease 

The HSV-2 protease (see Fig. 1. SEQ ID NO: 4) was doned/ expressed and purified as follows: 

A.ExpresstoniPurmcat!onand 

HSV-2 protease was expressed in £ coli including a 19-reskJue addr^ C-termirial alanine residue 

[+SEKFKIWGAESAPHHHHHH (SEQ ID NO: 15)1. The hexa-His tag (the six H) allows the high-quality purification of 
the protein using a n£*-NTA ctadrra column. The construct also allows the protease to self -process by cleav- 

ing the peptide bond between me Crterminal alanine arid the first added restcluW (Ser), thus producing a protein: that 
has the same length as the authentic protease. The protease was further- purifi^ using Superdex 75 size exclusion ^ 
and, if necessary, Q-Sepharbse anion exchange chromatography. For ^e DlP-ligahded HSV-2 protease, dilsopro- 
pylfluorophosphate inhibitor (DFP) was added to the enzyme and incubated ^ inhibitor 
was r^noved by SephadexG -25 chromatography 

The DIP-liganded HSV-2 protease was crystallized in 0.1 M NaAcctate buffer pH 5:0 and t 
Large crystals are approximately 0.7mm x 0.3mm x 0.2mm in size. The unliganded HSV-2 protease was crystallized in 
0.1 M phosphate/Citrate buffer at pH 4.5. 20% PEG 8000. The crystals were 0.3 mm x 0.2 mm X 0.2 mm in size. 

a X-ray Diffraction Characterization 

For the liganded and unliganded HSV-2 proteases a crystal was mounted in a sealed glass capillary with a small 
amount of mother liquor in each end of the capillary. The CuK a x-ray, having a wavelength of 1 . 54 A; was generated by 
a Siemens-RU200 rotating anode machine operating at 50 KV x 95 mA electric power. The crystal was exposed to the 
Cu^ x-ray, and the diffracted X-ray was collected by a Siemens muttiwire area dete^ pro- 
tease crys^ diffracted to 2.5 A resolution. By registering the position and intensity of many tens of thousands of diffrac- 
tion spots using the computer program XDS, [Kabsch, W.. J. AppLCrysL.Zl , pp. 916-924 (1 988)] the crystal has be^n 
determined to be me or^orhombic space group P2 1 2 1 2, with a = 71 .7 A, b = 87.4 A and c = 77.3A. By established 
methods, an asymmetric unit was calculated to have two protein molecules. Tne crystal contains an estimated 45% sol- 
vent The native data is 91% complete to 2.5 A with an R^ (Z|MI >|/E (j >) of 0.095. The unliganded HSV-2 protease 
crystal diffracted to 2.8 A resolution with cell dimensions and space group identical to the DIP-liganded HSV-2 protease 
crystal. The native date is 94% wnplete to 

C. Heavy Atom Derivative: 

.Multiple isorrorphous replaceme^ were used as one of me methods in order to obtain phase infor- 

mation of the diffraction data and to solve the three-dimensional atomic structure of the DIP-liganded HSV-2 protease 
This involves the identifiaition of derivative crystals containing spec^ically-bouhd heavy metal atoms. By testing various 
heavy metal compounds, the useful derivatives were prepared by soaking the native crystals with O lmM KAuGN, 
0 4mM U1CI3, 0.6mM PrC^; 0.2mM YbS 4 . 0.5mM GdG^, and 0.2 mMSmCfe for one to two days. The X-ray diffraction 
data of the derivative were then collected by the same methods described above. Data collection statistics for native 
and heavy atom derivatives are shown in Figure 42. Heavy atom positions were identified by difference Patterson and 
difference Fourier methods using the programs in the Xtalvlew software package [McRee. D.E. Practical Protein 
Crystallography, (San Diego, Academic Press 1993]. Heavy atom refinement and determination of an initial set of 
phases were carried but using the programs in the CCP4 suite [Collaborative Computational Project, Number 4, The 
CCP4 Suite: Programs for Protein Crystallography Acta Crystallogr. D50; 760-763 (1 994)] . The program MLPHARE 
[OtwinowsW, Z. tsomorphous Replacement and Anomalous Scattering, BQ-&, Oaresbury ^ Warrington 
(1991)] was used for heavy atom phasing. Using the initial phases obtained through the MIR methods, a map of elec- 
tron density within the crystal unit cell could be calculated. Because electrons are heavily distributed in the immediate 
vicinity of the centers of atoms, the positions of protein atoms are registered according to the electron density map: The 
resulting electron density map was interpretable but the phase information from MIR was improved with more phase 
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information derived from molecular replacement 
D Molecular Replacement 

s A molecular replacemert soiutipn of the DIP-liganded HSV-2 protease was also identified with the program XPLOR 
[BrQnger, A T X-PLOR Version 3 1 A System tor X-ray Crystallography and NMR (New Haven, Yale University Press. 
1992)] The model for these calculations was a subset of the crystallographtc dimer structure of the homologous pro- 
tease from the VZV alpha-herpes virus (see Example 6 below). Each monomer in the search model was derived from 
a total of 1 77 amino acid residues from the VZV protease structure with the sidechains truncated to alanine The rest 

io dues of the core seco 

137-183:and 189-230 of SEQ ID NO: 5. The rotation function calculation was earned ; out ^ 4.0 
A resolution with a rnaximum search vector length of 38 A. The top peak in the rotatioh function from this dirner model 
was 4.9 s. The translation function was calculated with data between 8 and 4 A resolution. The top solution was at 9.3 
s. Rigid body refinement of the two monomers reduced the R factor to 0.48 for all data to 3.5 A. 

E Phase Combination 

Using difference Fourier methods, phases derived from the mdecular replacement solution were consistent with 
those \ generated from MIR^ The combinat^ R- J; 

20 Improved Fourier Coefficients for Ms|» Using Phases from Partial Structures with Errors Acta Gryst, A42, 140-149 
: (1986)] resulted in an overall figure 
averaging using the density modification program dm [Gowtan, K. Joint GGP4 and ESF-EAGBM Newsletter on Protein 
GiTStallography 31. 34-38 (1994)] resulting in an improved oveiaJI figure of m Non-crystallographic symme- 

try is symmetry that exists locally within me asymmetric unit of the crystal. This information can be used to produce 

25 averaged electron density maps in which noise will cancel but and therefore can be used as a phase resfriction to 
improve phasing. The calculated electron density map following this procedure showed side chain density, derived 
solely from the MIR phases, that was very welt-def ined and easily iriterpretable. 

F. Model Building and Refinement 

• so '■ 'x '■' : ■ • .' ' V/j-V* " '■ :■ ;■. ■ . . ' . ' "•• .•' ■•' ' •• . '. • 

The electron density allowed placement of almost all of the side chains in me original model using the program Xfit 
(McRee). Remaining effort was ; focused w 

replacement model Two rrnre rounds of density modification with the combined Ml R phases all owed placement of an 
additional alpha helix, several loops and the DIP ligand in the active site. The electron density map resolution was 
35 extended to 2.5 A resolution using dm, more residues were added and the model refined using X-PLOR. 

When building the model, each of the amino acid residues was manually portioned in its electron den^ 
for a unique position for each atom in the DiP-iiganded HSV-2 protease in which each position is defined by a unique 
set of atomic coordinates (X.YZ) as shown in FigXire 

was calculated and compared to the experimental data. The difference between the calculated and experimentally 
40 determined diffraction patterns was monitored by the value of R-factors (R-factor=£|F 0 |-|F j/XF 0 ) . The refinement 
(using XPLOR) of the structural rrfodei neccesitates ao^ustments of atomic positions to minimize the R-factpr, where a 
value of about 20% is typical for a good quality protein structure. 
Cycles of rraxMbuiltf 

including 21? amino acids with 43 soiyem molecules, three segments of residues are found disordered in the crystal: 
45 104-110, 134-140, and thet^ 
in me final refinement (10.0 - 2.5 ^ 

rms bond angle is 1.9°. The program PROCHECK tR. A: Laskowski etal., JAppLCrystafiogr. 26: 283-291 (1993)] was 
used to check the stereochemical and geometrM outliers in the final structure, and the result is very satisfactory. • 
The statistics of structure deterrrunation arc reported in Fig. 42, where R 8ytn = 2j (-< I ) |/x < I ) , I is the observed 

so intensity and (!) is the average intensity of multiple observations; R^ = X|Fp H -Fp|/ZF p . 
Phasing power = rms isomorphous difference/ rms residual lack of closure ; R cuBls = l|FH Q -FH C |/I|FH 0 | , FH 0 and 
FHc are the observed and calculated heavy atom structure factor amplitudes for: centric reflections; 
R-factor = Z|F 0 | - | F C |/EF 0 . XPLOR refinement was performed according to A. F. Brunger et al. Science, 235: 458- 
460 (1987), from 10-2.5A. The number of reflections used (F>2s = 14605), the R-facfor was 20.5%; the number of pro- 

55 tein atoms (non+l) was 3364; the number of solvent atoms was 43; the RMS bond length was 0.01 6A; and the RMS 
bond angles = 1.919°. Mean coordinate error (0.3 A) was performed according to P. V. Luzatti, Acta Cryst, 5: 802-810 
(19152). MIR overall mean figure of merit (15-3.0A a 0.62A; overall figure of merit after phase combination = 0.67A; 
mean figure of merit following density modification 100-3.oA = 0.838A. 

Using the final atomic coordinates (Figs. 2A-F) one can calculate distances between a pair of atoms, angles 
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between any three atoms, and dihedral angles between any four atoms, such as fisted in Figs. 8A-X, 1 1 A-LLL and 14. 

The unfiganded HSW2 protease structure was solved using difference Fourier methods using the refined ClP-Jig- 
ajided HSVr2 protease ^s^ group of the unfiganded and ligarided (DIP) 

structure were the same, the DIP-liganded HSV-2 protease structure could be used drectiy to determine the phases of 

5 the uniiganded structure, Without using heavy atom derivatives or molecular replacement. The unliganded HSV-2 pro- 
tease model coordinates could then be determined and refined as described for the DIP-liganded HSV-2 protease 
structure. Three segments of residues were disordered in the unGganded HSV-2 protease structure: 1-16, 104-112, and 
134-140 [SEQ ID NO: 4j. A total of 10127 reflections were included in the final refinement (7,0-2.8 A) giving an R-factor 
(qFJ-IFj/IFJ of 22.4%. The rms bond length is 0.017 A and rms bond angle is 2.1°. The program PROCHECK [R. A. 

io Laskowski ef a/., J. Appl. Crystallogr., 26: 283-291 (1 993)] as used to check the stereochemical and geometrical out- 
liers in the final structure, and the result is very satisfactory. 

Exqmple 2: Analysis pf the structure of the H$V-1 Protease 

is The HSV-1 protease (see Fig: 1. SEQ ID NO: 3) was cloned, expressed and purified as follows: 

A Expression, Purification and Crystallization 

HSV-1 protease was expressed and purified as described above in Example 1 for HSV-2. HSV-1 was crystallized 
20 in 45 mM Tris buffer pH 8.5. 88 mM MgCI 2 and 8.8% PEG 8000 at 4°C. 

B. X-ray Diffraction Characterization 

A HSV-1 protease crystal was subjected to X-ray diffraction using the techniques described in Example 1 above. 
25 The crystal diffracted to 3.5 A resolution; By registering the position and intensity of many tens of thousands diffraction 
spots using the computer program XDS [Kabsch, W. J.Appl. Cryst. 21 , 916-924 (1988)], the crystal has been deter- 
mined to be the orthorhombic space group PI , with a = 79.62 b = 81.18 A and c = 93.36 A, a =115.49 0 =98.36 y = 
109.18. The native data is 78.4% complete to 3.5 A with an R sym (£|l-<l>l/l<l>) of 0.059. By established methods, an 
asymmetric unit was calculated to have either six or eight protein molecules (three or four dimers) . 

30 ;' 

C. Molecular Replacement 

the HSV-1 protease structure was solved by the method of molecular replacement using the program AMoRe in 
the CCP4 Suite [Collaborative Computational Project, Nurrter 
35 these calculations was the entire known aystallographic dimer structure of the highly homologous protease from the 
HSV-2 alpha-herpes virus (xjmplexed with the covajently bound inhibitor DFP. The model was defined as residues 17- 
103, 111-133, 141-247 [SEQ ID NO: 3] for each monomer with no inhibitor atoms included. The rotation function calcu- 
lation was carried out with data between 8 and 4X) A resolution with a maximum search vector length of 31.3 A. Only 
three pairs of peaks were found with peak height greater than 0.5 (maximum peak height). The pairs of peaks reflected 
40 the non-crystallographic symmetry of the dimer. Using data between 8 and 4 A resolution, the translation function was 
calculated by fixing the top solution in the PI cell and searching for a second molecule. This yielded a peak with a cor- 
relation coefficient of 41 .0% and an R-factor of 38.5%. The top two solutions were then fixed to search for a third, yield- 
ing a peak of comparable height to the second solution. A search for a fourth solution showed smaller peaks of all about 
the same height To see if there were three or four dimers in the cell a rigid body fit was run to search for four dimers 
45 using the top three solutions with several of the ^mjiar peaks generated in the last translation function output. Thefitting 
function yielded four peaks with a correlation coefficient of 45.6% and R-factor of 37.1%. Alternatively^ when the top 
three dimer solutions were fit, the correlation coefficient rose to 55.9% with an R-factor of 33.1%. Several other combi- 
nations of peaks were tried as controls and none yielded satisfactory results as compared to the top three peaks. A 
packing diagram was determined and visually inspected using the program Xfrt, [McRee, D E. Practical Protein Crystal- 
so lography, (San Diego, Academic Press. 1993)] showing no overlaps between symmetry related molecules. 

D. Model Placement and Refinement 

When the molecular replacement solution was placed into the P1 ceil, the model was changed slightly in which res- 
55 idues that were different between the two sequences were truncated to alanine to reduce the bias of the HSV-2 pro- 
tease phases in the calculation of the electron density map. Unfortunately, most of the significant differences between 
HSV-1 protease and HSV-2 protease in the sequence are present in regions missing in the HSV-2 protease structure 
[N-terminusand 134-140of SEQ ID NO: 4], so that many of the changes in the new model, limited by the 3.5 A resolu- 
tion, would not be reflected in the electron density map. As a control, to ensure that the map revealed the contributions 
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oi the HSV-1 data, six phenylalanine or tyrosine residues were truncated to alanine on each monomer. Fourier coeffi- 
cients were calculated using ifte^ [Read, cited above (1986)]. This was followed by phase improve- 
ment by non-crystallbgraphic symmetry averaging using the program dm [Cowtan, cited above (1994)]. Non- 
crystallographic symmetry is symmetry that exists locally within the asymmetric unit of the crystal. This information can 

5 be used to produce averaged electron density maps in which noise will cancel out and therefore can be used as a phase 
restriction to imjp^ove ph^f^. : ; 

The calculated electron density map following this procedure showed side chain density that reflected the HSV-1 
sequence, within the limits of the resolution, and clearly showed density for the phenylalanine and tyrosine side chains 
that were omitted from the model, indicating the electron density did reflect the contributions from the HSV-1 protease 

io data: 

The residues unique to the HSV-1 protease sequence were built into the model using Xf it (McRee). When building 
ami changing the model, each of the amino acid residues was manually positioned in its electron density, allowing for 
a unique position for each atom in the HSV-1 protease in which each position is defined by a unique set of atomic coor- 
dinates (X, Y, Z) as shown in Figs. 6A-B. Starting with these atomic coordinates, a diffraction pattern was calculated and 

15 compared to the experimental data. The rfiff ererrce between the calculated arw^ 

patterns was monitored by the value of the R-facfor (R-faictor=SjF 0 J-)F C |/SF 0 j . The refinement of the structure was 
done by rigid body where the fit of ^e model could be refined by rotation and translation of the entire model. Further 
positional refinement was not possible because of lack of experimental data as compared to refinement parameters. 
: The final niodel has 214 art^ of residues are found Disordered in the crystal: 102-110; 

20 134-143. and the first 14 residues of the N-teirninus of SEQ ID NO: 3. A total of 12346 reflections were included in the 
firi^ref^ 

Using the final atomic coordinates (Fig. 6) one can calculate distances between a pair of atoms, angles between 
any three atoms, and dihedral angles between any four atoms, such as listed in Figs. 10A-B, 13A-D and 16. 

25 Example 3: Analysis of the Structure of the GMV Protease 

The CMV protease (see Fig. 1, SEQ ID NO: 1) was cloned, expressed and purified as follows: 

A Expression, Purification and Crystal ization 
30 '. '.• ■■. 

GMV A1 43V protease was expressed; and purified as described for HSV-2 and HSV-1. After screening against 
about a thousand afferent cwndrtions, the protein was finally crystallized in 30% PEG400 at pH4. Large crystals are 
approximately 0.4mm x 0 3mm x 0.3mm in size. 

35 B. X-ray Diffraction Characterization 

The CMV protease crystal was subjected to x-ray diffraction using the techniques described above for HSV-2 and 

HSV-1 protease crystals, with the exception that the anode machine was operated at 50 KV x 100 mA electrode power; 

The crystal drffracted to 3.0 A re^lution. By registering the position and intensity of many tens of thousands diffraction 
40 spots using the computer program XENGEN, the crystal has been determined to be tetragonal crystal system and 

P4322 space group. The unit cell dimensions are a=b=58.7 A and c=131.0 A By established methods, an asymmetric 

unit was calculated to have one protein molecule. The crystal contains an estimated 40% solvent. 

A higher resolution diffraction data set (2.5 A) was collected at the Cornell Synchrotron Laboratory (CHESS) A T 

beamline using a CCD detector. T^e data was processed with the programs DENZO/SCALEPACK [OtwinowsW. Z in 
45 Data Collection and Processing (eds Sawyer* L, Isaacs, N. Bailey, S.) 56-62, Daresbury Laboratory, Warrington 

(1993)]. Others were collected with a Siemens multiwire detector on a Siemens CuKe source and processed with XEN- 

GEN [A. J. Howard el al., J. Appl. Crystollagr. A47: 110-1 19 (1994)]. 

C Heavy Atom Derivatives: 

50 

Using the MIR methods described in Example 1, by testing various heavy metal compounds, the useful derivatives 
were prepared by soaking the native crystals with saturated MeHgO (at pH4 or 5). saturated Baker's Dimercury, 1mM 
U0 2 Ac2, 1mM K2RCI4, 0.5mM LuCfe or SmCI 3 for one to four days. The X-ray diffraction data of each of the derivatives 
were then collected by the same methods described above. Data collection statistics for native and heavy atom deriv- 
55 atives are shown in Fig. 43. Heavy atom positions were identified by difference Patterson and difference Fourier meth- 
ods using the programs in the CCP4 suite [Collaborative Computational Project, Number 4 Acta Crystaliogr. D50. 760- 
763 (1994)]. Anomalous signals from three of the derivatives allowed the determination of the chirality of space group 
and heavy atom coordinates. Heavy atom refinement and phasing were carried out using the program M LP HARE [Z. 
Otwinowski, cited above (1991)]. Using the initial phases obtained through the MIR methods, a map of electron density 
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within the crystal unit ceil was calculated. Because electrons are heavily distrfouted in the immediate viq'nity of the cent- 
ers of atoms, the positions of protein atoms are registered according to the electron density map. Theclarity of the elec- 
tron density map was improved with the methods of solvent flattening, histogram matching and skeletonization. 

5 D. Model Building and Refinement 

\^ 

. CM V protease can be traced without ambiguity. 193 residues (most with side chains) were built using the 3-D computer 
.-• gra^i« pro^fam XTALVIE W [McRee, D.E. , cited above (1993)]. XTALVIEW was used in building models of the CMV 

10 protease structure. Each of these 1 93 amino acids residues was manually positioned in its electron density, allowing for 
a unique position for each atom in the CM V protease in which each position is defined by a unique set of atomic coor- 
dinates (X.Y.Z) as shown in Figs. 17A-E. Starting with these atomic coordinates, a diffraction pattern was calculated 
and compared to the experimental data. The difference between the calculated and experim entally determined diffrac- 
tion patterns was monitored by the value of R-factors (R- factor=E|F 0 |-|F c |/rF 0 ) . the refinement (using XPLOR) of 

15 the structural rrKrfel neccesitates adjustments of atomic pos'^ 

is typical for a good quality protein structure and a value of higher than 20% usually indicates the need of further refine- 
ment 

The initial model of CM V protease contains about 70% of the amino acids, having a starting R-factor of 43 8% using 
^ data from 10 to 3.0 A. The cprrpjrter program XPLOR was used to carry out the;^ 

26 ;\n^etS:were improved gradually after many iteration cycles. The R-factor was decreased to 28.3% after 200l cycles of 
positior^ refinement with XPLOR: The final R-factor is 18.7% the CMV protease structure. The program PROCHEGK 
[R A. Laskbwski et al., cited above (1993)] was used to check the stereochemical and geometrical outiiers in tha 
st-u^re. and the result is very satisfactory. 

The statistics of stnjcture deterrrdnation data is reported in^ 

25 defined in Example 1 above. Rcfarw) is defined for anomalous amplitudes of non-centric ref lotions similar to the orjg- 
'na^ Rcuife formula. As described in Example 1. XPLOR refinement was performed according to A. t. Brunger et a/., 
cited above. More particularly, resolution included: 70-2.5A. No. reflections used (>1s):7193; R-factor: 0.185. Na pro- 
tein atoms (non-H): 1604 (202 aa); No. of solvent atoms (non-H):73; MIR as figure of merit (30-3iA)K).70; Mean coor- 
dinates error: 0.4A; RMS bond length: 0:01 7A; RMS bond angle (2.2 degrees). Mean coordinates error was performed 

30 according to the SIGMAA^ Crystallogr., A42: 140-149(1986)]. 

Using the final atomic coordinates (Figs, i 7A-E) one can calculate cfistances between a pair of atoms, angles 
between any three atoms, and dihedral angles between any four atoms, such as listed in Figs, 18A-G, 19A-D and 20: 

Fxamole 4: aonino and Expression of the VZV Protease 

35 : 

The VZV protease gene was located in the complete VZV genome by homology to the protease genes from the 
HSV-1 arid GMV herpes viruses. The VZV genomic sequence used for this analysis was as published by A Davison & 
J. Scott J. Gen. ViroL §7:1759-1816 (1986). The open reading frame for the protease/c^'id-encoding gene (equiva- 
lent to the HSV-1. UL26 gene) was found to start at base 62.138 and stop at base 60.324 encoding ©05 amino add res 
40 idue^ This open readii^ 

The 236 amino acid long protease catalytic domain [SEQ ID NO: 5] was located by identifying the R site that 
defines the carboxyl-terminal end of all known herpes virus proteases! An alignment of such known R sites is shown ih 
Table I. These cleavage sites are highly conserved (as shown by underlined residues) with cleavage occurring between 
alanine and serine residues, as indicated by " 

45 



TABLE I 



Protease 


R Site Sequence 


Sequence ID No: 


HSV-1 


]y£-Leu-Gln-Ala3ei 


3 


HSV-2 


]>i-i-eurGin-Aia*Ser 


4 


CMV 


Tvr-Val-Lvs-Ala*Ser 


1 


EBV 


Tvr-Leu-Lvs-Ala*Ser 


6 


VZV 


Tvr-Leu-Gln-Ala*Ser 


5 
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A Design of VZV Protease synthetic gene 

In an effort to optimize bacterial expression of the VZV protease catalytic domain, a synthetic gene was constructed 
using codons that are found in proteins highly expressed in £ coli: In addition, a number of constructs were made with 
the goal d facilitating purification of the protein as an active enzyme. Most of the constructs were aimed at producing 
the authentic species believed to be made during viral infection. 

The synthetic gene was designed as follows: A 788 bp VZV protease gene fragment was deigned with an Ncol: 
restriction site at the ? end and Xbal site at the 3' end. These restriction sites are useful for subsequent cloning of the 
gene fragment in a suitable expression vector. A unique BstE2 restriction site was introduced in the middle of the gene 
fragment without altering the amino acid sequence. This restriction site was later used to ligate the two synthetic frag* 
merits together.lt was decided to construct this gene in two portions for the ease of gene synthesis. 

The 5' portion of the gene was about 370 bp long and the 3' portion was about 418 bp. 

B. Design and synthesis of oligonucleotides 

Four megaprimers (primers which are more than 100 bases long) with about 25 bp overlapping ends Were 
designed using the Oligo 4 0 software from National Biosciences Inc. Care was taken to avoid mismatching of overlap- 
ping ends. All primers were synthesized on an Applied Biosystem DNA Synthesizer (Model 394) using 40 nM pplystyr 
rene columns: Crude oligonucleotide primers were used to assemble the gene fragments: For each portion d me gene, 
two PCR primers containing unique restriction sites were made using the same DNA synthesizer. These oligonucle- 
otides were referred to as 'nested primers*. 

C Gene Synthesis 

The gene synthesis was carried out using the procedure described bv Rosen et aL BioTechniaues: 9(3) (1^) with 
some modifications. For each portion of the gene, two megaprimers oligonucleotides were phbsphoryto^ 
standard kinase procedure [Sambrook et al. Molecular Cloning. A Laboratory Manual- 2nd edit , Cold Spring Labora- 
tory, New York (1989)]. In the first polymerase chain reaction (PCR), 0.5 to 1 ug of each of the four mec^rimers w^^ 
mixed together arid the PCR was carried out using dNTPs and a mixture of Taq and Vent DNA polymerases (6:1 Wv); 
Only about 15 cycles of PCR were carried out using the Perkin Elmer PCR 9600 thermocycler (94°C for 30 secorids, 
52°C for 30 seconds, 72°C for 45 seconds). 

The product of this PCR reaction was used as a template in the second PC R reaction along with 5* and 3* gene 
specific primers containing unique restriction sites ('nested primers'). PCR reactions was carried but for 25-30 cycles 
using similar cycle times as above. 

About 10 ul of reaction product was analyzed on a 1% agarose gel. PCR products showing a correct size band 
were then subcloned in the PCR If vector [Invitrogen, San Diego, CAj. The DNA sequence of the synthetic fragments 
was confirmed by automated DNA sequencing. 

0. VZV protease constructs 

Six constructs were prepared for the expression of the VZV protease catalytic domain and are illustrated as Figs 
45Ato 45E [SEQ ID NOS: 7 mrough 1 1 , respectively]. Authentic 
domain authentic at both amino and carboxyl termini. 

H6(N) VZV protease [SEQ ID NO; 7] contained ah authentic protease domain preceded at the aminb-terminus by 
six histidine residues (underlined) followed by an enterbkinase cleavage site (bold, underlined): The amiru>-termirial 
sequence of this construct is: MGUHHUUfiSSGHIfiBEBK-MAAE... 

LQA-H6(C) VZV protease {SEQ ID NO: 8] contained an authentic protease domain followed by six histkiine resi- 
dues. 

LQAS-H6(C) VZV protease [SEQ ID NO: 9] contained an authentic protease domain followed by a serine residue 
and six histidine residues (underlined). 

LQAS-1 2aa ext H6(C) VZV protease [SEQ ID NO: 1 0] contains an authentic protease domain followed by a serine 
residue, 1 2 residues normally found after the LQAS R-site (bold underlined) and six histidine re^dues (underlined). The 
carboxyMerminal sequence of this construct is: ...LQAS -TGYGLARITNVN - HHHHHH. 

Delta9 LQAS- 12 aa ext H6(C) VZV protease [SEQ ID NO: 1 1] contained an authentic protease domain deleted at 
the amino-terminus (first nine natural residues removed and Cys 10 replaced by Met) and followed at Wcartrcxyl-ter- 
minus by a serine residue. 1 2 residues normally found after the LQAS R-sHe (bold underlined) and six ^histidine r^dues 
(underlined) The amino-terminus of this construct is MEALYV and the carboxyl-terminal sequence of this construct 
is: ...LQAS-TGYGLARITNVN-HHHMHM 
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E Expression of VZV protease constructs 

All constructs were inserted in the E. coli expression vector pET16b (Novagen. Madison, WI) in which the inserted 
gene is under the control of the inducible T7 promoter. The vectors were introduced in the BL21(DE3) £ coli strain 
5 (Novagen) by standard transforrr^n techniques. The transformed grown to Op 650 =0;5 and then treated 

with IPTG at 10 mM to.tnduce expression from the T7 promoter. The celts were then aerated fbr .ah addition^ 2 hours 
and collected by cer^ifugation. Cell extm<^ were ai^yzed for expression by SDS-PAGE followed by Coomassie stain- 
ingor western blot analysis using a polyclonal antibody against HSV-1 protease, called Anti-95370. 

Anti-95370 is a rabbit anti -HSV-1 protease polyclonal antiserum prepared by fusing the complete HSV1 UL26 gene 
io to the C-terminus of a truncated GalK gene in the pOTSKF33 vector described in C. S Chiang et al. Clin. Chem.. 
35(6)^46-952 (1989): The fusion protein was expressed by conventional protocols and after cell lysis, the insoluble 
fraction was gel purified using preparative SDS-PAGE. The fusion protein was electroeluted and used to immunize rab- 
bits by standard protocols. The resulting Anti-95370 antisera was show^ 

is Example 5: Purification of VZV protease constructs 

No purification work was done on the authentic VZV protease construct The other constructs were purified as fol- 
lows: : 

20 A Purification of Hgfflt&V Protease [SEQ ID NO: 7] 

Expression of this protease construct was examined by ajmparing two hour inductions at 25?C and 37°C. Cells (2- 
3g) were resuspended in 50 mM Tris pH 8.0, 300 mM NaCI at a ratio of 10 mt/g cells and lysed by : sonication on ice. 
Subsequent purification procedures were performed at 4°C. After centrif ugation at 30,000xg, the soluble fraction was 

25 further purified by a one hour batah ihcub^ 

imidazole washes and elution. Samples were analyzed by Coomassie stained SDS-PAGE and Western Wot using Anti- 
95370 polyclonal antibody described above. 

More protease was expressed at 37°C but the majority of the protean was insoluble under both conditions. The 
soluble protease appeared divided between full length and truncated fdentif ied as ^terminal des30) forms. The majbr- 

30 ity of the product eluted at 50 mM imidazole rather than the expected 25tim^ ^90% 
truncated, active against the JM82 peptide substrate (Ac-HTYLQA^SEKFKMWG; * represents the deavaige site) [SEQ 
ID NO: 16] and had the correct N-terminal sequence. The activity was kttnbuted lb full i^rigtH product. 

B. Purification of LQA-H6(C) VZV Protease [SEQ ID NO: 8] and LQAS-H6(C) VZV Protease [SEQ ID NO: 9] 
■ 35 . : • : " ■ . .' : . • . . ". .. ■ . ..; . • . - 

Cells (5-1 Og) induced in shake fla^ 
TrispH 8.0, 300 mM NaCI at a ratio of 10 ml/g cells and lysed with the Avestin hbrhbgehizer (~12;000 psi). The lysate 
was centrif uged and the soluble fraction was chromatographed on NiNTA agarose; More protease eluted with 50 mM 
imidazole than with 250 mM imidazole for both constructs induced at 37°C: The m^ority of prodiict eluted at 250 mM 
40 imidazole for LQA-H6(C) VZV protease induced at 25°C. The relative eliitions were consistent in RP-HPLC, Coomassie 
and Western analyses. All products appeared to be 

The products from both constructs had the predicted N-terminal (desM^ 
VZV protease [SEQ ID NO: 9] was concentrated to -0.6 mg/ml, made lbmM DTT, 1; mM EDTA and 10% glycerol and 
incubated at 4°C. Slight activity (<10% specific activity of fully processed protease} ^ peptide substrate 

45 w^ deteded 10 days later and confirmed after another io days. When tf^ repeated and 

an additional Superdex 75 chromatography step was added, the final product still had only about 10% of the potential 
activity. Scale-up of LQAS-H6(C) VZV protease [SEQ ID NO: 9] using cells grown in a 10 liter fermeritor and induced at 
OD 0.7 or OD 5.0 at 37°C for 1 hour was unsuccessful. 

Coomassie-stained SDS-PAGE gels indicated that lysis was successor but no protease could be detected in 
so NiNTA eluates using RP-HPLC! Western Wot detected the best expression with cells induced at OD 0.7 but the majority 
of the product was insoluble. The same levels of product were detected in the NiNTA agarose load and unbound for the 
10L fermented cells suggesting that product dad not bind. Product was detected in the load from cells grown in shake 
flask but not in the unbound fraction suggesting complete capture by NiNTA agarose. The product from all samples had 
the same apparent molecular weight The reason for the failure to bind to NiNtA agarose is unknown. 

D. Purification of LQAS~12aa ext H6(C) VZV Protease [SEQ ID NO: 10]anddeIta9LQAS- 12 aa ext H6(C) VZV 
Protease [SEQ ID NO: 11] 

300g of cells from LQAS-12aa ext H6(C) VZV protease [SEQ ID NO: 1 0] were resuspended in buffer A (50 mM Tris, 
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pH8.0, 300 mM NaCI) to a final volume of 3L and the cells were lysed with an Avestin homogenizer at --12,000 psi. The 
homogenate was centnfuged for 1 hour, 4°G at 14,000 rpm (30,000 g) The supernatant was collected and added to 
NiNTA agarose (Qiagen) at a ratio of 1 ml/1 Og cells. After incubation with rotation at 4°C for 1 hour, the resin was col 
lected by cerrtrrfugation for 10 minutes at 3000 rpm The supernatant was removed with a peristaltic pump and the resin 

s was packed into a Pharmacia 2 6 cm XK column with a 25 ml pipette The column was washed to baseline absorbance 
(0.5 mV) with buffer A at 2:5 ml/minute After washing with 20% B (50 mM imidazole buffer B e50 mM Tns, pH8.0, 300 
mM NaCI, 250 mM imidazole), the protease was eluted with 100% B (250 mM imidazole). Glycerol was added to the 
250 mM eluate to 10%, DTT to 10 mM and EDTA to 1 mM final concentrations. The sample was filtered with a STE- 
Rl VEX 0.45mm (Millipore) filter and transferred to an Amicon 50 ml stirred cell. After concentration to 5 ml , the sample 

io was dluted to 50^ 5 mM D^ and concentrated 

to <5 rrd. After filtration the sarr^ 

The sample was chromatography bh a 2 equilibrated in SEC buffer; Protease frac- 

tions determined by absorbance at 280 nm were pocrfkl arrf concentrated in a 10 ml stirred cell Precipitate was 
removed by centrifugatioh arid the sample viras f ihe^ ULTBArTREE MC 0:22um) . The VZV proteose product 

15 was concentrated to 2 mg/ml and diluted wrth an equ^ ^ before storage at -20°C for protease assays. 

Alternately, protease was concentrated to ~1^ 

The protease product from LQAS-12aa ext H6(C) VZV [SEQ ID NO: 10] was determined to be of the predicted 
mass by M AID l-MS without the N-terminal MeVand with a (iarbgxyl termini protease (i.e:. 

ending with LQAas a result of aiu^rocess^g of the at the R site); In fact, it was determined 

20 that this construct, which contained a carboxy tail with a hexahistidine tail for binding to NiNTA, following 13 additional 
amino acids after the LQA mature protein carboxy terminal amino acids, permitted the production of a properly cleaved 
carboxy terminus for the protein. The protease from delta9 LQAS- 12 aa ext H6(G) VZV [SEQ ID NO: 1 1] had the pre- 
dicted mass while retaining the N-terminal Met and also ending with LQA. Both proteases were active against the JM82 
substrate. Purified protease was a single peak on 

25 Protease from delta9 LQAS- 12 aa ext H6(C) VZV [SEQ ID NO: 1 1] was primarily prepared for crystallography (to 
eliminate structural disorder at the amino terminus) with a typical yield of 4 mg/300 g E. coli cells. Protease from LQAS- 
12aa ext H6(C) VZV [SEQ ID NO: 10] yielded as much as 17 mg/300 g Eco// cells. 

These modified VZV protein constructs are useful in the crystallization of VZV protease as described below in 
Example 6, as well as for other biophys^ 

30 chemical assays to identify compounds which inhibit and/or interact with VZV protease (see Examples 7 and 8 below). 

Example 6: Crystallization of the VZV Protease 

Protease from delta9 LQAS- 1 2 aa ext H6(C) VZV [SEQ ID NQ: 11] was crystallized in 0 1 M phosphate buffer 
35 pN6.2and2.5M NaCI. Large crystals are ap^ in size. 

A X-ray Diffraction Characterization 

A VZV protease crystal was subjected to x-ray diffraction chajacterization, using essentially the same methods as 
40 described for CMV The crystal diffracted to 3:0 A resolution. By registerir^ and intensity of many tens of 

thousands diffraction spots using the ^mpiner program determined to be the hexago-; 

nal space group:P642i2, with a^=900 A ^ 

to have one protein molecule. The crystal contains an estin^ted 60% solverit. The native data is 90% complete to 3.0 
A with an R merge (s|l-(l)|AE(l >) of 0 07. 

45 

a Heavy Atom Derivative 

Single isomorphous replacement (SIR) methods were used. The useful derivatives were prepared by soaking the 
riative crystals with ImM KPt(CN) 2 for one day. Using^ obtained through the SIR methods, a map of 

so electron density within the crystal unit ceil cchM heavily distributed in the imme- 

diate vicinity of the centers of atoms; the positions of protein atoms are registered according to the electron density 
map. The clarity of the electron density map could be improved with the methods of solvent flattening, histogram match- 
ing and skeletonization. The derivative dat^ 

j erf 0.19. This derivative gave a phasing power ^ of 0.79. In this case, the phase 

55 information from SIR is not su^^ 

C. Molecular Replacement 

A molecular replacement (MR) solution using XPLOR [A. Brunger et al. Science 235. 458-460 (1987)] was suc- 
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cessfully identified only after all the conserved r^ions were excluded in the search model which originated from 
the CMV protease struc^e: The rotation A) is the highest peak and is 25s above the mean and 1s 

higher than the second highest peak. Translation searches were carried out in two possible spacegroups 9^22 and 
P6422, and the latter gave a better solution of 5s in peak height and 52.6% in R-factor (8.0 - 3:0 A). After rigid body 

5 refinement using 8.0-3.0 A data, the R-factor dropped to 50.6%. When examining the crystal packing, a tight dimer 
interface was found that corresponds to the same interface in CM V protease. Using the calculated phases from the 
molecular replacement solution, a heavy atom position was identified using difference Fourier methods that is identical 
to the one found using difference Patterson methods. This position is in the vicinity of Cys157, which further confirmed 
the correctness of these results. 

10 ' ' ... . ;' : • " ' .' .;. ' • • .. 

D. Phase Combination 

The crystal structure erf \^ proteose was determined us*^ 
(SIR) and molecular replacement methods. Neither the SIR map nor the MR map seemed to be interpretable. Combin- 
es ing the phases from both sour^/the overa^ is still quite noisy. Fortunately, 
there is 60% of solvent in the crystal. After solvent flattening and histogram matching, the electron density map became 
very clear 

E Model Building and Refinement 

The polypeptide chain of the VZV protease [SEQ ID NO: 5] can be traced without ambiguity using the three-dimen- 
sional electron desnity map obtained from the above-experiments and the methods described in Example 3 for CMV 
above, with the exception that 21 1 residues (most with side chains) were built. 

Cycles erf mcxiel bute with the XP LOR computer program produce a 

25 fmalmodel including 211 amino acids without any solvent molecules. Fifteen residues are found disordered in the crys- 
tal: 127-136 and 232-236 of SEQ ID included in the final refinement (7.0 -3.0 
A), giving an Rrfactor (E^ The rms bond length is 0.014 A and 
rms bond angle is 2.1°. His 52 an^ ^ at the NOT atom. The program 
PROGHECK [R A. Laskowski et al. ( J ApoI. Crvstalloqr . 26: 283-291 (1993)] was used to check the stereochemical 
30 and geometrical outliers in the final structure, and the result is very satisfactory 

Usin^ the final atomic coof^ can calculate distances between a pair of atoms, angles 

between any three atoms, and dihedral angles between any four atoms, such as listed in Figs. 24-26. 

EXAMPLE 7: Pr ot eas e Ac tivit y As says V 

35 ■ ..' •" ■ ..' •., ... . .. . . . .• 

The biological function of the HSV-2, HSV-1, CMV* and VZV proteases in vivo is to specif icaily cleave the Ala-Ser 
peptide bonds within a large protein substrate molecule. For routine in vitro assay of the protease activity, use of a large 
protein substrate is inconvenient and very expensive. 

40 A. HSV-2 Protease 

For HSV-2 protease, a small peptide substrate having the sequence dabsyl-DNAVEA*SSKAPLK-(dansyl-ll)-OH 
entitled FQ7 (based on VZV m site) [SEQ ID NO: 17] has been synthesized in place of large protein substrate. In the 
presence of the HSV-2 protease, the FQ7 peptide will be cleaved at the A*S peptide bond, and the product will be the 
45 two halves of the sub^te ^ 
rescence signals. 

Therefore, the enzymatic activity of HSV-2 protease can be measured quantitatively by the intensity of the fluores- 
cence signal. TOs is a very s^re (FQ). For instance, see. "Princples 
of Fluorescerwe Spectroscor^ ,, , Latowicz, J. R., Plenum Press^ N Y. 1983. 
so In experiments conducted on the HSV-2 protease, the optimized assay conditions call for the use of 520 nM of the 
HSV-2 protease. 30% of sucrose and 0.8 M citrate. In the presence of added inhibitors, the decreased amount of activity 
also quantifies the potency of the irihibrtorsi 

B. HSV-1 Protease 

55 . . . • • ■ 

For HSV-1 protease, a small peptide substrate having the sequence Ac-HTYLQA*SEKFKMWG entitled JM82 
[SEQ ID NO: 16] has been synthesized in place of large protein substrate In the presence of the HSV-1 protease, the 
JM82 peptide will be cleaved at the A*S peptide bond, and the product will be the two halves of the substrate. Activity 
was measured by quantification of the two halves of the substrate using HPLC. 
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In experiments conducted on the HSV-1 protease; the optimized assay conditions call tor the use of 0.3 mg/ml of 
the HSV-1 protease, 3fJ% of sucrose and 0.8 M citrate in a buffer of 25 mM Hepes (pH 8.0), 50 mM NaQ, 10mM DTT, 
1 mM EDTA and 1 0% Glycerol, tn the presence of added inhibitors, the decreased amount of activity also quantifies the 
potency of the inhibitors. 

s . 
a CMV Protease 

For CMV protease, a small peptide substrate having the sequence Dbs-RG WNASSRLAKK-DNS(II) entitled FQ8 
[SEQ ID NO: 18] has been synthesized in place of large protein substrata In the presence of the CMV protease, the 
jo FQ8 peptide will be cleaved at the A*S peptide bond, and the product will be the two halves of the substrate. As for HSV- 
1 and HSV-2 proteases, the peptide substrate has been designed so that the cleaved molecules will give rise to strong 
fluorescence signals. 

In experirnerits conducted on the CMV protease, the optimised assay conditions call for the use of 20 mM of the 
CMV protease and 30% of sucrose In the presence of added inhibitors, the decreased amount of activity also quanti- 
15 ties trie potency of the inhibitors. ; . 

Q VZV Protease 

This assay was performed as described for the proteases above/mating use of the FQ7 small peptide substrate; 
,20 In experiments conducted on the VZV protease, the optimized assay conditions call for the use of 20 nM of the VZV 
protease, with buffer of 50 mM Hepes, pH8, 150 mM NaCl, 1 mM EDTA, 0.01% PEG with 0.8M citrate/30% sucrose. In 
the presence of added inhibitors, the decreased amount of activity also quantifies the potency of the inhibitors. 

. Example 8; Method p f D e te tfng Inhibitory : 

The three dimensional atomic structure can be readily used as a template for selecting potent inhibitors. Various 
computer programs and databases are available for the purpose. A good inhibitor should at least have excellent steric 
and electrostatic complementarity to the target, a fair amount of hydrophobic surface buried and sufficient conforma- 
tional rigidity fo minimize entropy loss upon binding. 
30 There are generally several steps in err^ the 3D structure as a template. 

First, a target region is defined; In defining a region to target, one can choose the active site cavity of the herpes 
protease, or any place that is essential to the protease activity. As described above, for HSV-2, HSV-1, CMV and VZV 
proteases, the crystal structure is determined and therefore spatial and chemical properties of the target region are 
known, 

35 Second, a small molecule is docked onto the target using one of a variety of methods. Computer databases of 
three-dimensional structures are available for screening millions of small molecular compounds. A negative image of 
these compounds is calculated and used to match the shape of the target cavity. The profiles of hydrogen bond donor- 
acceptor and lipophilic points of these compounds are also used to complement those of the target. One skilled in the 
art can readily identify many small molecules or fragments as hits. 

40 Third, one may link arid ext^ recognition fragments. Using the hits identified by above procedure, one can incor- 
fx>rate different fonctibnai groups or smair molecules into a single, larger molecule. The resulting molecule is likely to 
be more potent and have higher specif Icity than a single hit. It is also possible to try to improve the "seed" inhibitor by 
adding more atoms or fragments that will interact with the target protein. The originally defined target region can be 
. readily expanded to allow further necessary extension. 

45 A limited number ^ is selected via this process. The compounds are synthesized and 

assayed for their inhibitory properties: The success rate is sometimes as high as 20%, and it may still be higher with the 
rapid progresses in computing methods 

this invention is not to be limited in scope by the specific embodiments described herein. Indeed, various modifi- 
cations of the invention in addition to those described herein will become apparent to those skilled in the art from the 

so foregoing description. Such modifications are intended to fall within the scope of the appended claims. 

The disclosures of the patents, patent applications and publications cited herein are incorporated by reference in 
their entireties. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: SmithRline Beecham, Corporation 

(ii) TITLE OF INVENTION: Novel Proteases, Compositions Capable of 
Binding to Said Site, and Methods of Use Thereof 

(ill) NUMBER OF SEQUENCES: 18 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SraithKline Beecham Corporation 

(B) STREET: 709 Swedel and Road - P.O. Box 1539 

(C) CITY: King of Prussia 

(D) STATE: Pennsylvania 

(E) COUNTRY: USA 

(F) ZIP: 19406-2799 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
IB) COMPUTER: IBM PC compatible : : 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patent In Release #1.0, Version #1.30 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 60/018,616 

(B) FILING DATE: 15-MAY-1996 

(vii) PRIOR APPLICATION DATA: 
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(B) FILING DATE: 26-JUL-1996 
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(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 60/035, 973 

(B) FILING DATE: 21-JAN-1997 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 60/039,191 

(B) FILING DATE: 27-FEB-I997 

(Viii ) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Dinner, Dara L. 

(B) REGISTRATION NUMBER:: 33,680 
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(ix) TELECOMMUNICATION INFORMATION : 

(A) TELEPHONE: 610-270-5022 

(B) TELEFAX: 610-270-5090 



(2) INFORMATION FOR SEQ ID NO: Is 
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(i) SEQUENCE CHARACTERIiSTICS : 

(A) LENGTH: 256 amino acids 
IB) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: : 

Met Thr ket Asp Glu Gin Gin Ser Gin Ala Val Ala Pro Val Tyr Val 
i 5 10 • 15 

Gly Gly Phe Leu Ala Arg/ Tyr Asp Gin Ser Pro Asp Glu Ala Glu Leu 

.. 20 : 25 • 30 

Leu Leu Pro Arg Asp Val Val Glu His Trp Leu His Ala Gin Gly Gin 

• 35 .' 40 " 45 

Gly Gin Pro Ser Leu Ser Val Ala Leu Pro Leu Ash lie Asn His Asp 
50 55 60 

Asp Thr Ala Val Val Gly His Val Ala Ala Met Gin Ser Val Arg Asp 
65 70 75 80 

Gly Leu Phe Cys Leu Gly Cys Val thr Ser Pro Arg Phe Leu Glu lie 
85 90 95 

Val Arg Arg Ala Ser Glu Lys Ser Glu Leu Val Ser Arg Gly Pro Val 
100 105 110 

Ser Pro Leu Gin Pro Asp Lys Val Val Glu Phe Leu Ser Gly Ser Tyr 
115 120 125 

Ala Gly Leu Ser Leu Ser Ser Arg Arg Cys Asp Asp Val Glu Ala Ala 
130 135 140 

Thr Ser Leu Ser Gly Ser Glu Thr Thr Pro Phe Lys His Val Ala Leu 
145 150 155 160 

Cys Ser Val Gly Arg Arg Arg Gly Thr Leu Ala Val Tyr Gly Arg Asp 
165 170 175 

Pro Glu Trp Val Thr Gin Arg Phe Pro Asp Leu Thr Ala Ala Asp Arg 
180 185 190 

Asp Gly Leu Arg Ala Gin Trp Gin Arg Cys Gly Ser Thr Ala Val Asp 
195 200 205 

Ala Ser Gly Asp Pro Phe Arg Ser Asp Ser Tyr Gly Leu Leu Gly Asn 
210 215 220 

Ser Val Asp Ala Leu Tyr lie Arg Glu Arg Leu Pro Lys Leu Arg Tyr 
225 230 235 240 

Asp Lys Gin Leu Val Gly Val Thr Glu Arg Glu Ser Tyr Val Lys Ala 
245 250 255 



INFORMATION FOR SEQ -ID NO: 2: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 230 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 



10 



15 



20 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Met Ser Lys Val Trp Val Gly Gly Phe Leu Cys Val Tyr Gly Glu Glu 
1 5 10 15 

Pro Ser Glu Glu Cys Leu Ala Leu Pro Arg Asp Thr Val Gin Lys Glu 
20 25 30 

Leu Gly Ser Gly Asn lie Pro Leu Pro Leu Asn lie Asn His Asn Glu 

■ 35 : ; 40 . 45 

Lys Ala Thr He Gly Met Val Arg Gly Leu Phe Asp Leu Glu His Gly 
50 55 60 

Leu Phe Cys val Ala Gin lie Gin Ser Gin Thr Phe Met Asp lie lie 
65 70 75 80 

Arg Asn lie Ala Gly Lys Ser Lys Leu lie Thr Ala Gly Ser Val lie 
85 90 95 

Glu Pro Leu Pro Pro Asp Pro Glu lie Glu Cys Leu Ser Ser Ser Phe 

100 i05 : HO 

Pro Gly Leu Ser Leu Ser Ser Lys Val Leu Gin Asp Glu Asn Leu Asp 
115 120 125 

30 Gly Lys Pro Phe Phe His His Val Ser Val Cys Gly Val Gly Arg Arg 

130 135 140 

Pro Gly Thr He Ala lie Phe Gly Arg Glu He Ser Trp lie Leu Asp 
"5 150 155 160 

35 Arg Phe Ser Cys lie Ser Glu Ser Glu Lys Arg Gin Val Leu Glu Gly 

165 170 175 

Val Asn Val Tyr Ser Gin Gly Phe Asp Glu Asn Leu Phe Ser Ala Asp 
180 185 190 

An Leu ^ Asp Leu Leu Ala Asp Ser Leu Asp Thr Ser Tyr He Arg Lys 

40 195 200 205 

Arg Phe Pro Lys Leu Gin Leu Asp Lys Gin Leu Cys Gly Leu Ser Lys 
210 215 220 



45 



SO 



Cys Thr Tyr He Lys Ala 
225 230 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 247 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Met Ala Ala Asp Ala Pro Gly Asp Arg Met Glu Glu Pro Leu Pro Asp 
1 5 10 15 

Arg Ala Val Pro lie Tyr Val Ala Gly Phe Leu Ala Leu Tyr Asp Ser 

20 • " •• .; : :-25,.. 30 

Gly Asp Ser Gly Glu Leu Ala Leu Asp Pro Asp Thr Val Arg Ala Ala 

■ 35 ; . 40 • ■ -. 45. 

Leu Pro Pro Asp Asn Pro Leu Prb lie Asn Val Asn His Arg Ala Gly 
50 55 60 

Cys Glu Val Gly Arg Val Leu Ala Val Val Asp Asp Pro Arg Gly Pro 
65 70 75 80 

Phe Phe Val Gly Leu lie Ala Cys Val -Gin Leu Glu Arg Val Leu Glu 

■" 85 -. 90 ' 95 

Thr Ala Ala Ser Ala Ala lie Phe Glu Afg Arg Gly Pro Pro Leu Ser 
100 105 110 

Arg Glu Glu Arg Leu Leu Tyr Leu lie Thr Asn Tyr Leu Pro Ser Val 
115 120 125 

Ser Leu Ala Thr Lys Arg Leu Gly Gly Glu Ala His Pro Asp Arg Thr 
130 135 140 

Leu Phe Ala His Val Ala Leu Cys Ala lie Gly Arg Arg Leu Gly Thr 
145 150 155 160 

lie Val Thr Tyr Asp Thr Gly Leii Asp Ala Ala lie Ala Pro Phe Arg 
165 170 175 

His Leu Ser Pro Ala Ser Arg Glu Gly Ala Arg Arg Leu Ala Ala Glu 
180 185 190 

Ala Glu Leu Ala Leu Ser Gly Arg Thr Trp Ala Pro Gly Val Glu Ala 
195 200 205 

Leu Thr His Thr Leu Leu Ser Thr Ala Val Asn Asri Met Met Leu Arg 
210 215 220 

Asp Arg Trp Ser Leu Val Ala Glu Arg Arg Arg Gin Ala Gly lie Ala 
225 230 235 240 

Gly His Thr Tyr Leu Gin Ala 
245 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 247 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Ala Ser Ala Glu Met Arg Glu Arg Leu Glu Ala Pro Leu Pro Asp 
1 5 10 15 

Arg Ala Val Pro lie Tyr Val Ala Gly Phe Leu Ala Leu Tyr Asp Ser 

20 ■ ; ■ . 25 30 ' 

Gly Asp Pro Gly Glu Leu Ala Leu Asp Pro Asp Thr Val Arg Ala Ala 
35 40 45 

Leu Pro Pro Glu Asn Pro Leu Pro lie Asn Val Asn His Arg Ala Arg 
50 55 60 

Cys Glu Val Gly Arg Val Leu Ala Val Val Asn Asp Pro Arg Gly Pro 
' 65 70 75 80 

Phe Phe Val: Gly Leu lie Ala Cys Val Gin Leu Glu Arg Val Leu Glu 

■ 85 90 ■:' . 95 

Thr Ala Ala Ser Ala Ala He Phe Glu Arg Arg Gly Pro Ala Leu Ser 
100 105 110 

Arg Glu Glu Arg Leu Leu Tyr Leu lie Thr Asn Tyr Leu Pro Ser Val 
115 120 125 

Ser Leu Ser Thr Lys Arg Arg Gly Asp Glu Val Pro Pro Asp Arg Thr 

130 ' • 135 ■. 140 

Leu Phe Ala His Val Ala Leu Cys Ala lie Gly Arg Arg Leu Gly Thr 
145 150 155 160 

lie Val Thr Tyr Asp Thr Ser Leu Asp Ala Ala lie Ala Pro Phe Arg 
165 170 175 

His Leu Asp Pro Ala Thr Arg Glu Gly Val Arg Arg Glu Ala Ala Glu 
180 185 190 

Ala Glu Leu Ala Leu Ala Gly Arg Thr Trp Ala Pro Gly Val Glu Ala 
195 200 205 

Leu Thr His Thr Leu Leu Ser Thr Ala Val Asn Asn Met Met Leu Arg 
210 215 220 

Asp Arg Trp Ser Leu Val Ala Glu Arg Arg Arg Gin Ala Gly lie Ala 
225 230 235 240 

Gly His Thr Tyr Leu Gin Ala 
- 245 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 236 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
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Met Ala Ala g!u Ala Asp Glii Glu Asn Cys Glu Ala Leu Tyr Val Ala 

1 • 5s* V 10 : ■' 15 

Gly Leu Tyr Ala Leu Tyr Ser Lys Asp Glu Gly Glu Leu Asn lie Thr 

2Q 25 •■ 30 

Pro Glu lie Val Arg Ser Ala Leu Pro Pro thr Ser Lys lie Pro tie 
35 40 45 

Ash He Asp His Arg Lys Asp Gys Val Val Gly Glu Val He Ala lie 
50 55 60 

He Glu Asp lie Arg Gly Pro Phe Phe Leu Gly lie Val Arg Cys Pro 

65 70 75 ... 80 

Gin Leu His Ala Val Leu Phe Glu Ala Ala His Ser Asn Phe Phe Gly 

. •; 85. ' • • 90 ' 95 

Asn Arg Asp Ser Val Leu Ser Pro Leu Glu Arg Ala Leu Tyr Leu Val 
100 105 110 

Thr Asn Tyr Leu Pro Ser Val Ser Leu Ser Ser Lys Arg Leu Ser Pro 
115 120 125 

Asn Glu He Pro Asp Gly Asn Phe Phe Thr His Val Ala Leu Cys Val 

130 .135;. • ■ 140, . 

Val Gly Arg Arg Val Gly Thr Val Val Asn Tyr Asp Cys Thr Pro Glu 
145 150 155 160 

Ser Ser lie Glu Pro Phe Arg Val Leu Ser Met Glu Ser Lys Ala Arg 
165 170 175 

Leu Leu Ser Leu Val Lys Asp Tyr Ala Gly Leu Asn Lys Val Trp Lys 
180 185 190 

Val Ser Glu Asp Lys Leu Ala Lys Val Leu Leu Ser Thr Ala Val Ash 
195 200 205 

Asn Met Leu Leu Arg Asp Arg Trp Asp Val Val Ala Lys Arg Arg Arg 
210 215 220 

Glu Ala Gly lie Met Gly His Val Tyr Leu Gin Ala 
225 230 235 

(2) INFORMATION FOR SEQ ID NO: 6 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 235 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
<D) TOTOLOCT: linear 

( ii ) MOLECULE TYPE : protein 



SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Val Gin Ala Pro Ser Val Tyr Val Cys Gly Phe Val Glu Arg Pro 
5 10 15 

Ala Pro Pro Lys Asp Ala Cys Leu His Leu Asp Pro Leu Thr Val 
20 25 30 



(xi) 

Met 
1 

Asp 
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Lys Ser Gin Leu Pro Leu Lys Lys Pro Leu Pro Leu Thr Val Glu His 
35 40 45 

Leu Pro Asp Ala Pro Val Gly Ser Val Phe Gly Leu Tyr Gin Ser Arg 
50 55 60 

Ala Gly Leu Phe Ser Ala Ala Ser lie Thr Ser Gly Asp Phe Leu Ser 
65 70 75 80 

Leu Leu Asp Ser lie Tyr His Asp Cys Asp lie Ala Gin Ser Gin Arg 
85 90 95 

Leu Pro Leu Pro Arg Glu Pro Lys Val Glu Ala Leu His Ala Trp Leu 
100 105 110 

Pro Ser Leu Ser Leu Ala Ser Leu His Pro Asp lie Pro Gin Thr Thr 
115 120 125 

Ala Asp Gly Gly Lys Leu Ser Phe Phe Asp His Val Ser He Cys Ala 
130 135 140 

Leu Gly Arg Arg Arg Gly Thr Thr Ala Val Tyr Gly Thr Asp Leu Ala 
145 150 155 . 160 

Trp Val Leu Lys His Phe Ser Asp Leu Glu Pro Ser lie Ala Ala Gin 
165 170 175 

lie Glu Asn Asp Ala Asn Ala Ala Lys Arg Glu Ser Gly Cys Pro Glu 
180 . 185 190 

Asp His Pro Leu Pro Leu Thr Lys Leu lie Ala Lys Ala lie Asp Ala 
195 200 205 

Gly Phe Leu Arg Asn Arg Val Glu Thr Leu Arg Gin Asp Arg Gly Val 
210 215 220 

Ala Asn lie Pro Ala Glu Ser Tyr Leu Lys Ala 
225 230 235 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 254 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 
"(D)- TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

Met Gly His His His His His His; Ser Ser Gly His lie Asp Asp Asp 
15 10 15 

Asp Lys Met Ala Ala Glu Ala Asp Glu Glu Asn Cys Glu Ala Leu Tyr 
20 25 30 

Val Ala Gly Leu Tyr Ala Leu Tyr Ser Lys Asp Glu Gly Glu Leu Asn 

35 40 45 

lie Thr Pro Glu lie Val Arg Ser Ala Leu Pro Pro Thr Ser Lys He 
50 55 60 
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Pro He Asn He. Asp His Arg Lys Asp Cys Val Val Gly Glu Val He 
65 70 75 80 

Ala lie lie Glu Asp lie Arg Gly Pro Phe Phe Leu Gly lie Val Arg 
85 90 95 

Cys Pro Gin Leu His Ala Val Leu Phe Glu Ala Ala His Ser Asn Phe 
100 105 . 110 

Phe Gly Asn Arg Asp Ser Val Leu Ser Pro Leu Glu Arg Ala Leu Tyr 
115 120 125 

Leu Val Thr Asn Tyr Leu Pro Ser Val Ser Leu Ser Ser Lys Arg Leu 
130 135 140 

Ser Pro Asn Glu lie Pro Asp Gly Asn Phe Phe Thr His Val Ala Leu 
145 150 155 160 

Cys Val Val Gly Arg Arg Val Gly Thr Val Val Asn tyr Asp Cys Thr 
165 170 175 

Pro Glu Ser Ser lie Glu Pro Phe Arg Val Leu Ser Met Glu Ser Lys 
180 185 190 

Ala Arg Leu Leu Ser Leu Val Lys Asp Tyr Ala Gly Leu Asn Lys Val 
195 200 205 

Trp Lys Val Ser Glu Asp Lys Leu Ala Lys Val: lieu Leu Ser Thr Ala 
210 215 220 

Val Asn Asn Met Leu Leu Arg Asp Arg Trp Asp Val Val Ala Lys Arg 
225 230 235 240 

Arg Arg Glu Ala Gly lie Met Gly His Val Tyr Leu Gin Ala 
245 250 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 242 amino acids 
'■(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Met Ala Ala <3lu Ala Asp Glu Glu Asn Cys Glu Ala Leu tyr Val Ala 

" 1 ; 5 10 15 

Gly Leu Tyr Ala Leu Tyr Ser Lys Asp Glu Gly Glu Leu Asn lie Thr 
20 25 30 

Pro Glu lie Val Arg Ser Ala Leu Pro Pro Thr Ser Lys He Pro lie 
35 40 45 

Asn He Asp His Arg Lys Asp Cys Val Val Gly Glu Val He Ala He 
50 55 60 

lie Glu Asp He Arg Gly Pro Phe Phe Leu Gly He Val Arg Cys Pro 
65 70 75 80 
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Gin Leu His Ala Val Leu Phe Glu Ala Ala His Ser Asn Phe Phe G l y 
85 90 95 

Asn Arg Asp Ser Val Leu Ser Pro Leu Glu Arg Ala Leu Tyr Leu Val 
100 105 no 

Thr Asn Tyr Leu Pro Ser Val Ser Leu Ser Ser Lys Arg Leu Ser Pro 
115 120 125 

Asn Glu lie Pro Asp Gly Asn Phe Phe Thr His Val Ala Leu Cys Val 
130 135 140; 

Val Gly Arg Arg Val Gly Thr Val Val Asn Tyr Asp Cys Thr Pro Glu 
145 150 155: 16b! 

Ser Ser lie Glu Pro Phe Arg Val Leu Ser Met Glu Ser Lys Ala Arg 

165 . 170 175:.- 

Leu Leu Ser Leu Val Lys Asp Tyr Ala Gly Leu Asn Lys Val Trb Lys 

180 '.185 - : ^"XSTtf:" \ 

Val Ser Glu Asp Lys Leu Ala Lys Val Leu Leu Ser Thr Ala Vil Asn 

195 •' , 20Q 205 

Asn Met Leu Leu Arg Asp Arg Trp Asp Val Val Ala Lys Arg Arg Arg 
210 215 220 t 

Glu Ala Gly lie Met Gly His Val Tyr Leu Gin Ala His His His His 
2 ?5 230 235 240 

' His His 



INFORMATION FOR SEQ ID NO: 9 : 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 243 amino acids 
■(B)' TYPE: amino acid 
-(C) STRANDEDNESS: 
CD) TOPOLOGY: linear 

( ii ) MOLECULE TYPE: protein 



(xi) SEQUENCE .DESCRIPTION: SEQ ID NO: 9: 



Met 
1 


Ala 


Ala Glu 


Ala 
5 


Asp Glu Glu Asn Cys Glu Ala Leu Tyr Val Ala 

■ 10 • .. ,• .is; . 


Gly 


Leu 


tyr Ala 
20 


Leu 


Tyr Ser Lys Asp Glu Gly Glu Leu Asn lie Thr 
25 30 


Pro 


Glu 


lie Val 
35 


Arg 


Ser Ala Leu Pro Pro Thr Ser Lys lie Pro lie 
40 45 


Asn 


lie 


Asp His 


Arg 


Lys Asp Cys Val Val Gly Glu Val He Ala lie 

55 .-■ 60 - 


lie 
65 


Glu 


Asp He 


Arg 


Gly Pro Phe Phe Leu Gly He Val Arg Cys Pro 
70 75 80 


Gin 


Leu 


His Ala 


Val 
85 


Leu Phe Glu Ala Ala His Ser Asn Phe Phe Gly 
90 95 
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Asn Arg Asp Ser Val Leu Ser Pro Leu Glu Arg Ala Leu Tyr Leu Val 
100 105 110 

Val Ser Leu Ser Ser Lys Arg Leu Ser Pro 
120 125 

Asn Phe Phe Thr His Val Ala Leu Cys Val 
135 140 

Thr Val Val Asn Tyr Asp Cys Thr Pro Glu 
155 160 

Arg Val Leu Ser Met Glu Ser Lys Ala Arg 

170 : 175 

Asp Tyr Ala Gly Leu Asn Lys Val Trp Lys 

185 ; . ' 190 ' 

Ala Lys Val Leii Leu Ser Thr Ala Val Asn 

200 205. 

Arg Trp Asp Vail Val Ala Lys Arg Arg Arg 

215 • 220 

His Val Tyr Leu Gin Ala Ser His His His 
235 ' '240 



His His His 



INFORMATION FOR SEQ ID NO: 10: ' 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 255 amino acids 
■'(B)' TYPE: amino acid 

(C) STRAND EDNESS : 

(D) . TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ i ID NO: 10 : 

Met Ala Ala Glu Ala Asp Glu Glu Asn Cys Glu Ala Leu Tyr Val Ala 

i 5 lo : : 15 

Gly Leu Tyr Ala Leu Tyr Ser Lys Asp Glu Gly Glu Leu Asn lie Thr 
20 25 30 

Pro Glu lie Val Arg Ser Ala Leu Pro Pro Thr Ser Lys lie Pro He 
35 40 45 

Asn lie Asp His Arg Lys Asp Cys Val Val ciy Glu Val lie Ala Tie 

50 55 ■ '-■•- 60 , 

He Glu Asp He Arg Gly Pro Phe Phe Leu Gly lie Val Arg Cys Pro 
65 70 75 80 

Gin Leu His Ala Val Leu Phe Glu Ala Ala His Ser Asn Phe Phe Gly 
85 90 95 

Asn Arg Asp Ser Val Leu Ser Pro Leu Glu Arg Ala Leu Tyr Leu Val 
100 105 HO 



Thr Asn Tyr Leu Pro Ser 
115 

Asn Glu He Pro Asp Gly 
130 

Val Gly Arg Arg Val Gly 
145 150 

Ser Ser He Glu Pro Phe 
165 

Leu Leu Ser Leu Val Lys 
180 

Val Ser Glu Asp Lys Leu 
195 

Asn Met Leu Leu Arg Asp 
210 

Glu Ala Gly He Met Gly 
225 230 
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Thr Asn Tyr Leu Pro Ser Val Ser Leu Ser Ser Lys .Arg Leu Ser Pro 
115 120 125 

Asn Glu lie Pro Asp Gly Asn Phe Phe Thr His Val Ala Leu Cys Val 
130 135 140 

Val Gly Arg Arg Val Gly Thr Val Val Asn Tyr Asp Cys Thr Pro Glu 
145 150 155 160 

Ser Ser lie Glu Pro Phe Arg Val Leu Ser Met Glu Ser Lys Ala Arg 
165 170 . 175 

Leu Leu Ser Leu Val Lys Asp Tyr Ala Gly Leu Asn Lys Vai Trp Lys 
180 185 190 

Val Ser Glu Asp Lys Leu Ala Lys Val Leu Leu Ser Thr Ala Val Asn 
195 200 205 

Asn Met Leu Leu Arg Asp Arg Tip Asp Val Val Ala Lys Arg Arg Arg 
210 215 220 

Glu Ala Gly lie Met Gly: His Val Tyr Leu Gin Ala Ser Thr Gly Tyr 
225 230 •• 235 240 

Gly Leu Ala Arg lie Thr Asn Val Asn His His His His His His 

245 :\ 250 . . 255 

) INFORMATION . FOR SEQ iD ; NO:ll: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 246 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Met Glu Ala Leu Tyr Val Ala Gly Leu Tyr Ala Leu Tyr Ser Lys Asp 
1 5 10 15 

Glu Gly Glu Leu Asn lie Thr Pro Glu lie Val Arg Ser Ala Leu Pro 
20 25 30 

Pro Thr Ser Lys lie Pro lie Asn lie Asp His Arg Lys Asp Cys Val 
35 40 45 

Val Gly Glu Val lie Ala lie lie Glu Asp lie Arg Gly Pro Phe Phe 

50 ; 55 . • • , 60 

Leu Gly lie Val Arg Cys Pro Gin Leu His Ala Val Leu Phe Glu Ala 
65 70 75 80 

Ala His Ser Asn Phe Phe Gly Asn Arg Asp Ser Val Leu Ser Pro Leu 
85 90 95 

Glu Arg Ala Leu Tyr Leu Val Thr Asn Tyr Leu Pro Ser Val Ser Leu 
100 105 110 

Ser Ser Lys Arg Leu Ser Pro Asn Glu He Pro Asp Gly Asn Phe Phe 
115 120 125 
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His Val Ala Leu Cys Val Val Gly Arg Arg ValGly Thr Val Val 
130 135 140 

Tyr Asp Cys Thr Pro Glu Ser Ser lie Glu Pro Phe Arg Val Leu 
ISO 155 160 

Met Glu Ser Lys Ala Arg Leu Leu Ser Leu Val Lys Asp Tyr Ala 
165 170 175 

Leu Asn Lys Val Trp Lys Val Ser Glu Asp Lys Leu Ala Lys Val 
180 185 190 

Leu Ser Thr Ala Val Asn Asn Met Leu Leu Arg Asp Arg Trp Asp 
195 200 205 

Val Ala Lys Arg Arg Arg Glu Ala Gly lie Met Gly His Val Tyr 
210 215 220 

Gin Ala Ser Thr Gly Tyr Gly Leu Ala Arg lie Thr Asn Val Asn 
230 235 240 

His His His His His 
245 

(2 ) INFORMATION FOR SEQ ID NO : 12 : 

(i) SEQUENCE CHAWOTERISTICS : 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

:(A) NAME/KEY: Modified- site 
<B) LOCATION: 3 

(D) OTHER INFORMATION: /note= "Amino acid in position 3 
can be Cys or Ser" 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Gly Xaa Xaa Gly Gly 
1 5 

(2) INFORMATION FOR SEQ ID NO: 13: 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 4 amino acids 

(B) TYPE amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 



(ix) FEATURE: 

(A) NAME/KEY: Mbdif ied~site 
.(B) LOCATION: 4 

(D) OTHER INFORMATION: 7note= "Amino acid in position 4 
can be Met or Ala" 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 



Thr 

Asn 
145 

Ser 

Gly 

Leu 

Val 

Leu 
225 

His. 
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Gly Thr Ser Xaa 
1 



(2) INFORMATION FOR SEQ ID NO: 14: 



(i) 



SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 5 amino acids 
IB) TYPE: amino acid 

(C) STRAND EDNESS : 

(D) TOPOLOGY: linear 



<ii> 



MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Gly Xaa Ser Gly Gly 
1 5 



(2) INFORMATION FOR; SEQ ID NO: 15: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 19 amino acids 

(B) TYiPEI : amino acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



(Xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 15 : 

Ser Glu Lys Phe Lys lie Trp Gly Ala Glu Ser Ala Pro His His Hi 
1 5 10 15 

His His His 



(2) INFORMATION FOR SEQ ID NO: 16: 

(1) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

fix) FEATURE : . : 

,( A); .NAME/ KEY: Modif ied-site 
••(B)- LOCATION: 1 

(D) OTHER INFORMATION: /note= 'His in amino acid position 
1 is modified to contain an acetyl group* 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
His Thr Tyr Leu Gin Ala Ser Glu Lys Phe Lys Met Trp Gly 



1 



. 5 



10 
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(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQIDN0:17: 

Asp Asn Ala Val Glu Ala Ser Ser Lys Ala Pro Leu Lys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 

(A) NAME/ KEY: Modif ied-site 

(B) LOCATION: 1 

CD): OTHER INFORMATION: /note= "Arg at amino acid position 
is modified to contain a dabsyl group" 

; (ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 13 

35 (D) OTHER INFORMATION: / no te= :■■ Lys at amino acid position 

i3 is modified to contain a dansyl-II g..." 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Arg Gly Val Val Asn Ala Ser Ser Arg Leu Ala Lys Lys 
1 5 10 



y 45- 

Qaims 

1. A composition comprising a herpes virus protease in crystalline form. 

so: .. . 

2. The composition according to claim 1 wherein said protease has an active site cavity formed by at least the amino 
•acids Ser, His and His 

3. The composition according to claim 1 wherein said protease is a dimer. 

• 55 

4. A heavy atom derivative of a herpes virus protease crystal. 

5. the composition according to claim 1 wherein said protease is selected from the group consisting of herpes sim- 
plex virus (HSV)-2 and HSV-1 and has an active site ^formed by the amino acidsSer 129, His 61. and His 148 cor- 






41 



EP 0 807 687 A2 



responding to SEQ 10 NO: 3 and 4. 

■ 6. The composition according to claim 1 wherein said protease is HSV-2 and said active srte is characterized by the 
coordinates selected from the group consisting of the coordinates of Figures 2 and 3, the coordinates of Figures 8 
5 and 9, and the coordinates of Figures 1 1 and 12. 

7. The composition according to claim 5 wherein the protease is HSV-1, and said active site further includes amino 
acids Ala 131 . Cys 1 52, Arg 1 56 and Arg 1 57 corresponding to SEQ ID NO: 3. 

10 a The composition according to claim 5 wherein said protease is HSV-1 and said active site is crmiacteriz^ the 
coordinates selected from the group consisting of the cooitf nates of Rg 
and the coordinates of Figure 13. 

9. The composition according to claim 1 wherein said protease is human cytomegalovirus protease (GMy) and has 
is anactive site cavity formed by at least the amino acids Ser 132, His64, andHis 157 corresponding to SEQ ID NO: 

1. • ■ • " . . : • ' 

10. The composition according to claim 9, wherein said CM V protease active site is formed by the amino acids Ser 132, 
His 63. His 157, and Asp 65 corresponding to SEQ ID NO: 1 . 

20 . '\ 

11. The composition according to claim 9, wherein said CMV protease active site is characterized by the coordinates 
selected from the group consisting of the coordinates of Figure 1 7 or Figure 21 , the coordinates of Figure 18, and 
the coordinates of Figure 19. 

25 12. The composition according to claim 1 , wherein said protease is varicella zoster virus (VZV) and has an active site 
cavity formed by at least the amino acids Ser 120, His 52, His 139, and Lys 54 corresponding to SEQ ID NO: 5. [' 

1 3. The composition according to daim 1 2, wherein said VZV protease active site is formed by the amino acids Ser 
120. His 52, His 139,- Lys '54, Ser 122, Cys 143. Arg 1 47, and Arg 148 corresponding to SEQ ID NO: 5. 

30 

14. The composition according to claim 11, wherein said VZV protease active site is characterized by the coordinates 
selected from the group consisting of the coordinates of Figure 22 or Figure 23, the coordinates of Figure 24, and 
the coordinates of Figure 25. 

35 15. An isolated, properly folded herpes simplex virus (HSV) 2 protease molecule, or fragment thereof, having a confor- 
mation comprising a catalytically active site formed by the interaction of three amino acids Serine, Histidine and 
Histidine. said active site defined by the protein coordinates of Figures 2 and 3. the distances between atoms of 
Figures 8 and 9. and the bond angles between interresidue atoms of Figures 1 1 and 12. 

40 16. The HSV-2 protease molecule according to daim 15, wherein said molecule is a monomer characterized by a 7- 
stranded p-barrel core with seven a helices, as illustrated in Figures 29A,B,C. and 31. 

17. The HSV-2 protease molecule according to daim 15, wherein said molecule is a dimer characterized by the dimer 
interface of Fig.27 AiB,and C. 

45 . . 

18. An isolated, properly folded herpes simplex virus (HSV) 1 protease molecule, or fragment thereof, having a confor- 
mation comprising a catalytically active site formed by the interaction of three amino acids Serine, Histidine arid 
Histidine, said active site defined by the protein coordinates of Figure 6, the distances between atoms of Figure 1 0, 
and the bond angles between interresidue atoms of Figure 13. 

so 

19. The HSV-1 protease molecule according to claim 18, wherein sad molecule is a monomer characterized by a 7- 
stranded p-barrel core with seven a helices, as illustrated in Figures 30 A.B, and 31 . 

20. The HSV-1 protease molecule according to claim 18 wherein said molecule is a dimer characterized by the dimer 
55 . interface of Fig.28 A. and B. 

21 . An isolated, properly folded cytomegalovirus (CMV) protease molecule, or fragment thereof, having a conformation 
comprising a catalytically active site formed by the interaction of three amino acids Serine. Histidine and Histidine, 
said active site defined by the protein coordinates of Figure 1 7, the distances between atoms of Figure 1 8, and the 
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bond angles between interresidue atoms of Figure 19. 

22. The CMV prolease molecule according to claim 21, wherein said molecule is a monomer characterized by a 7- 
stranded p-barrel cere with seven d helices, as illustrated in Figures 32 A 32B; and 34. 

5 ,. • •■ . " >>:-_ . • .-■ 

23. the CMV protease molecule accorcfing to claim 21, wherein said molecule is a dimer characterized by the dimer 
interface of Fig. 36. 

24. An isolated, properly folded varicella zoster virus (VZV) protease molecule, or fragment thereof, having a confer- 
io matjon comprising a catalybcally active site formed by the interaction of three amino acids Senne, Histidine and 

WsMine, said active site defined by the protein coordinates of Figure 22, the distances between atoms of Figure 
24, and the bond angles between interresidue atoms of Figure 25, 

25. The VZV protease molecule accorcfing to claim 24 wherein said molecule is ^ 

is stranded p-barrel core with eight a helices, as illustrated in Figures 33 A, 33B, aind 35. 

26. The VZV protease molecule according to claim 24 wherein said molecule is a dimer characterized by the dimer 
interface of Fig 37. 

20 27. A peptide, peptidomimetic, synthetic or natural product molecule which binds with the active site cavity of a herpes 
virus protease composition, derivative or molecule of any of claims 1 to 26. 

28. A method of identifying an inhibitor compound capable of binding to, and inhibiting proteolytic activity of* a heK 
pes protease, or any other protease characterized by the Ser-His-His ^ 

■25'- .' " • :; ■ " . '" ; ... v" ..*" ;• . • .' ' • • . 

introducing into a suitable computer program information defining an active site conformation of a herpes pro- 
tease molecule comprising a cataiytically active site formed by at least the interaction of three amino acids Ser- 
ine, Histidine and Histidine, wherein said program displays the three-dimensional structure thereof; 
crating a three dimensional representation of the active sHe cavrty in said computer program; 
30 displaying and superimposing the model of said test compound on the model of said active site; 

assessing whether said test corrpbund model fits spatially into the active site; 

incorporating said test compound in a biological protease activity assay for a protease characterized by said 
active sfte; and 

determining whether said test compound inhibits proteolytic activity in said assay. 

29. The method according to claim 28, wherein the protease is liganded or unliganded herpes simplex virus (HSV)2 
according to any of claims 15 to 17. 

30. The method according to claim 28, wherein the protease is herpes simplex virus (HSV) 1 according to any of claims 
40 18 to 20. 

31. The method according to claim 28, wherein the protease is cytomegalovirus acoxc^ng to any d efairr^ 21 to 23 

32. The method according to claim 28, wherein the protease is varicella zoster virus according to any of claims 24 to 

45 . 27. ' 

33. A peptide, peptidomimetic, synthetic or natural product rrwlecule identified by the metn^ 

34. A method for solving a crystal form comprising using the structural coordinates of herpes protease crystal or por- 
so tions thereof, to solve a crystal form of a mutant, homologue or co-complex of said protease by molecular rear- 
rangement 

35. A method of drug design comprising using the structural coordinates of a herpes protease crystal to computation- 
ally evaluate a chemical entity for associating with the active site of a herpes virus protease. 
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36. The method according to claim 35, wherein said entity is a competitive, non-competitive or uncompetitive inhibitor, 
binds to or inhibits the proteolytic activity of a herpes virus protease. 

37. The method of drug design comprising using the structure coordinates of a herpes virus protease to identify an 
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intermediate in a chemical reaction between said protease and a compound which is a substrate or inhibitor of said 
protease. 

38. The method according to claims 25 or 37, wherein said structure coordinates are selected from the group consist- 
5 ing the coordinates of Figures 2, 3, 6, 8-20, 22 and 22-26. 

39. A method for identrtying inhibitors which competitively bind to the cGmeric interface of a herpes virus protease mol- 
ecule or fragment thereof, which protease is characterized by a catalytk^ly active sfte formed by the interaction of 
three arrtm) acids Serine. Histid 

10 ■ - • ■ 

providing the coordinates of said active site, and dimeric interface of said protease to a computerized modeling 
system; 

identifying compounds which will bind to, or iriterfere wrth, me dimeric interface; and 
saeerung the a>rn^ 

40. A method for identifying inhibitors which competitively bind to the active site of a herpes virus protease molecule or 
fragment thereof characterized by a catalytically active site formed by the interaction of three amino acids Serine, 
Kistidihe and Histidine. said method comprising the steps of: 

20 providing the coordinates of said active site of the protease to a computerized modeling system; 

identifying compounds which will bind to the structure; and 
screening the compounds identified for protease inhibitory bioactivity. 

41. The method according to claim 40, wherein the protease is liganded or unliganded herpes simplex virus (HS\0 2 
25 according to any of claims 1 5 to 1 7. 

42; The method according to claim 40, wherein the protease is herpes simplex virus (HSV) 1 according to any of 
Claims 18 to 20. 

30 43. The method according to claim 40, wherein the protease is cytomegalovirus (CM V) according to any of claims 21 
to 23. 

44. The method according to claim 40, wherein the protease is varicella zoster virus (VZV) according to any of claims 
24 to 26. 

35 

45. A modified varicella zoster virus (VZV) protease selected from the group consisting of the sequence of Fig. 45 A 
SEQ ID NO: 7, the sequence of Fig. 45B SEQ ID NO: 8, the : sequence of Fig 45C SEQ ID NO: 9, the sequence of 
Fig. 45P SEQ ID NO: 10, and the sequence of Fig. 45E SEQ ID NO: 11. 

40 46. A method of forming a crystal of VSV protease comprising crystallizing a modified VSV protease of claim 45. 

47. The method according to daim 46, wherein said VSV protease has the sequence of Fig. 45E SEQ ID NO: 11. 

48. In a bioassay for identifying inhibitors of VSV protease, wherein said bioassay comprises the step of exppsihg a 
45 VZV protease to a candidate inhibitor, the improvement comprising using as said VSV protease a protease of claim 

45. 

49. A method for purifying a varicella zoster virus (VZV) protease with an intact mature (^rtxixy terminal sequence of 
LQA, said method comprising purifying an authentic VZV sequence with an amino acid sequence interposed 

so between said LQA terminal amino acids and a hexahistidine sequence on an NiNTA column. 

50. The method according to claim 49, wherein said VZV sequence is that of Fig. 45E SEQ ID NO: 11. 

51. A method for purifying a cytomegalovirus (CM V) protease with an intact mature carbcxy terminal sequence of LQA; 
55 said method comprising purifying an authentic CMV sequence with an amino acid sequence interposed between 

said LQA terminal amino acids and a hexahistidine sequence on ah NiNTA column. 

52. A method for purifying a herpes simplex virus (HSV) 1 protease with an intact mature carboxy terminal sequence 
of LQA, said method comprising purifying an authentic HSV1 sequence with an amino acid sequence interposed 
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between said LQA terminal amino acids and a hexahtstidine sequence on an NiNTA column. 

53. A method for purifying a herpes simplex virus (HSV) 2 protease with an intact mature carboxy terminal sequence 
of LQA, said method comprising purifying an authentic HSV2 sequence with an amino acid sequence interposed 
5 between said L(^ terminal amino adds and a hexahistidine sequence on an NiNTA column. 

54- A cxjnputer readable medium having stored therw a model of the crystal structure of the catalytic site domain of 
a herpes protease 

10 55. A protease crystal structure characterized by a catalytic site triad comprising Serine, Histidine and Histidine. 
56. The protease crystal structure according to claim 55, wherein said structure is a truncated herpes protease. 
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Fig. 3A 
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Fig. 3D 
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Fig. 4P 



ATOM 


780 


C 


PRO A 


126 


ATOM 


781 


O 


P RO A 


126 


ATOM 


782 


N 


SER A 


127 


ATOM 


783 


CA 


SER A 


127 


ATOM 


784 


CB 


SER A 


127 


ATOM 


785 


be 


SER A 


127 


ATOM 


786 


C 


SER A 


127 


ATOM 


787 


O 


SER A 


127 


ATOM 


788 


: N 


VAL A 


128 


ATOM 


789 


CA 


VAL A 


128 


ATOM 


790 


CB 


VAL A 


128 


ATOM 


791 


CGI VAL A 128 


ATOM 


792 


CG2 V AL A 


128 


ATOM 


793 


: P : 


VAL A 


128 


ATOM 


794 


O 


VAL A 


128 


ATOM 


795 


pi 


SEI A 


129 


ATOM 


796 


03 


SEX A 


129 


ATOM 


797 


04 


SEI A 


129 


ATOM 


798 


OS 


SEI A 


129 


ATOM 


799 


C5 


SET A 


129 


ATOM 


800 


C6 


SEI A 


129 


ATOM 


801 


C7 


SEI A 


129 


ATOM 


802 


C8 


SEI A 


129 


ATOM 


803 


C9 


SEI A 


129 


ATOM 


804 


CIO 


SEI A 


129 


ATOM 


805 : 


N ■ 


SEI A 


129 


ATOM 


: 8Q6 


CA 


SEI A 


129 


ATOM 


807 


."' c;. . 


SEI A 


129 


ATOM 


808 


0 


SEI A 


129 


ATOM 


809 


CB 


SEI A 


129 


ATOM 


810 


02 


SEI A 


129 


ATOM 


811 


N 


leu; a 


130 


ATOM 


812 


CA 


LEU A 


130 


ATOM 


813 


CB 


LEU : A 


130 


ATOM 


814 


cc 


LEU A 


130 


ATOM 


815 


GDI 


LE U A 


130 


ATOM 


816 


C02 


LEU A 


130 


ATOM 


817 


C 


LEU A 


130 


ATOM 


818 


0 


LEU A 


130 


ATOM 


819 


N 


SER A 131 


ATOM 


820 


CA 


SER A 


131 


ATOM 


821 


CB 


SER A 


131 


ATOM 


822 


OG 


SER A 


131 


ATOM 


823 


C 


SER A 


131 


ATOM 


824 


■0 


SER A 


131 


ATOM 


825 


N 


THR. A 


132 


ATOM 


826 


CA 


THR A 


132 


ATOM 


827 


CB 


THR A 


132 


ATOM 


828 


PGl 


THR A 


132 


ATOM 


829 


CG2 


T HR A 


132 


ATOM 


830 


C 


THR A 


132 


ATOM 


831 


0 


THR A 132 



32.704 
33.521 
32.204 
32.669 
33.270 
34.258 
31.674 
30.463 
32.222 
31.380 
31.641 
30.631 
33.039 
31.775 
32.845 
31.695 
31.372 
31.616 
30.630 
30.226 
30.679 
29.405 
31.769 
30.614 
33.106 
30.916 
31.186 
30.516 
29.305 
30.536 
33.031 
31.332 
30.814 
31.825 
31.491 
30.306 
32.720 
30.500 
31.293 
29.320 
28.978 
27.618 
27.656 
29.022 
28.527 
29.664 
29.790 
31.271 
31.893 
32.004 
29.028 
28.990 



27.870 
28.396 
26.649 
25.783 
24.508 
24.800 
25.377 
25.486 
24.903 
24.368 
24.922 
25.964 
25.411 
22.937 
22.503 
17. 762 
17.687 
16.285 
18.671 
17.113 
16.036 
18.197 
15.900 
14.989 
15.201 
22.193 
20.804 
20.458 
20.529 
20.063 
18.359 
20.138 
19.774 
20.095 
19.566 
20.309 
19.745 
18.314 
17.487 
17.984 
16.564 
16.283 
16.625 
16.243 
16.996 
15.127 
14.670 
14.437 
13.713 
15.768 
13 .347 
12.558 



11. 495 
10.727 
11.275 
10.146 
10. 731 
11.690 
9.036 
9.164 
7.920 
6.809 
5.406 
5.077 
5.261 
6.678 
7 .066 
7.461 
9.055 
6.832 
6.720 
9 .752 
10.741 
10 ; 462 
5 . 468 
5.035 
5.285 
6.024 
5.818 
4.534 
4.410 
6.956 



260 
541 
219 
127 



-0.273 
-0.854 
-1.157 
2 . 158 
554 
669 
504 
096 
465 
003 
846 



2 

1 

1 

2 

3 
-0 
-0 
-0.333 
-1.728 
-2.085 
-1.019 
-2.282 
-1.849 
-0.903 



1.00 
1.00 
1. 00 
1.00 
1. 00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.00 



74 
84 
00 
00 
00 
49 
00 
00 



2.00 
4.25 
5.15 

14.62 
3. 69 
5,33 
8.22 
8.79 

11.54 
7.78 
9; 57 



1.00 10.71 
1.00 11.64 



1.00 
1.00 
1.00 
1 
1 
1 
1 
1 
1 
1 
1 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



2.00 
5.88 
10.05 
00 10.92 
00 7.00 



.00 
.00 
.00 
.00 

.00 17 
.00 



4.93 
3.57 
5.86 
4.94 
04 
4.70 
6.09 
8.94 
2.00 
2. 00 
4.46 
6.28 



1.00 12.07 
1.00 8.28 



1.00 
1.00 
1.00 



8.85 
5.12 
19. 47 



1.00 10.39 
1.00 11.22 
1.00 12.55 
1.00 16.62 
1.00 15.84 
1.00 16.85 
1.00 14.99 
1.00 19.10 
1.00 18.44 



73 



EP0807 687 A2 



ATOM 


832 


NT 


ALA 


A 


133 


ATOM 


833 


CA 


ALA 


A 


133 


ATOM 


834 


CB 


ALA 


A 


133 


ATOM 


835 


C 


ALA 


A 


133 


ATOM 


836 


O 


ALA 


A 


133 


ATOM 


837 


OT 


ALA 


A 


133 


ATOM 


838 


CB 


ALA A 


141 


ATOM 


839 


C 


ALA 


A 


141 


ATOM 


840 


O 


ALA 


A 


141 


ATOM 


841 


N 


ALA 


A 


141 


ATOM 


842 


CA 


ALA A 


141 


Atom 


843 


N 


ASP 


A 


142 


ATOM 


844 


CA 


ASP A 


142 


ATOM 


845 


CB 


ASP 


A 


142 


ATOM 


846 


CG 


ASP 


A 


142 


ATOM 


847 


OD1 


ASP 


A 


142 


ATOM 


848 


OD2 


ASP 


A 


142 


ATOM 


849 


C 


ASP 


A 


142 


ATOM 


850 


O 


ASP 


A 


142 


ATOM 


851 


N 


ARG 


A 


143 


ATOM 


852 


CA 


ARG 


A 


143 


ATOM 


853 


CB 


ARG 


A 


143 


ATOM 


854 


CG 


ARG 


A 


143 


ATOM 


855 


CD 


ARG A 


143 


ATOM 


856 


NE 


ARG 


A 


143 


ATOM 


857 


CZ 


ARG 


A 


143 


ATOM 


858 


NH1 


ARG 


A 


143 


ATOM 


859 


NH2 


ARG 


A 


143 


ATOM 


860 


C 


ARG 


A 


143 


ATOM 


861 


O 


ARG 


A 


143 


ATOM 


862 


N 


THR 


A 


144 


ATOM 


863 


CA 


THR 


A 


144 


ATOM 


864 


CB 


THR 


A 


144 


ATOM 


865 


OG1 


THR 


A 


144 


ATOM 


866 


CG2 


THR 


A 


144 


ATOM 


867 


: C 


THR 


A 


144 


ATOM 


868 


0 


THR 


A 


144 


ATOM 


869 


N 


LEU 


A 


145 


ATOM 


870 


CA 


LEU A 


145 


ATOM 


871 


CB 


LEU 


A 


145 


ATOM 


872 


CG 


LEU 


A 


145 


ATOM 


873 


CD1 


LEU 


A 


145 


ATOM 


874 


CD2 


LEU 


A 


145 


ATOM 


875 


C 


LEU 


A 


145 


ATOM 


876 


O 


LEU 


A 


.145 


ATOM 


877 


N 


PHE 


A 


146 


ATOM 


878 


CA 


PHE 


A 


146 


ATOM 


879 


CB 


PHE 


A 


146 


ATOM 


880 


CG 


PHE 


A 


146 


ATOM 


881 


CD1 


PHE 


A 


146 


ATOM 


882 


CD2 


PHE 


A 


146 


ATOM 


883 


CEl 


PHE 


A 


146 



Fig. 4Q 

28.363 13.150 -2.992 

27.602 11.895 -3.254 

26.599 12.110 -4,378 

28.612 10.768 -3v625 

28.611 9.704 -2,964 

29.435 10.985 -4. 541 

34.850 13. 048 -10.291 

32.972 13.033 -12,027 
33.249 12.981-13.225 
34.375 11.021 -11.658 
33.753 12; 194 -10.976 
31.971 13.777 -11.564 
31.137 14.620 -12.475 
30.125 13.758 -13.231 
28.984 13.256 -12.345 
27.863 13.801 -12.478 
29.195 12.310 -11.547 
30.433 15.767 -11.713 
30.523 15.872 -10.493 
29.686 16.588 -12.451 

28.973 17.779 -11.894 
28. 284 18 . 540 -13 .030 
29.038 18.581 -14.333 
29.532 19.965 -14; 6*8 
29.940 20.069 -16.077 
31.068 20.638 -16.510 
31.324 20.687 -1?.<B06 
31.966 21.116 -15.660 
27.970 17.539 -10.722 
27 .458 18. 471 -10; 110 
27.688 16.279 -10.415 



26 


.751 


15.942 


-9.304 


25 


.807 


14.787 


-9.716 


26.568 


13.581 


-9,877 


25 


.110 


15.099 


-11.040 


27 


,506 


15.492 


-8.023 


26 


.920 


14.959 


-7.075 


28 


.823 


15 . 680 


-8.021 


29 


.661 


15.264 


-6.872 


31.138 


15.419 


-7.230 


32 


.091 


14.911 


-6; 166 


31 


.931 


13.444 


-5.988 


33 


. 492 


15.243 


-6.544 


29 


.305 


16.052 


-5.584 


29 


.122 


15.493 


-4.507 


29 


.237 


17.370 


-5.709 


28 


.890 


18.214 


-4.566 


29 


.315 


19.653 


-4.849 


30 


. 800 


19.839 


-4.893 


31 


.338 


21.086 


-5.053 


31 


.647 


18.760 


-4.774 


32 


.699 


21.250 


-5.094 



1.00 24.92 
1.00 30.53 
1.00 28.49 
1.00 35,62 
1 i 00 42 ; 46 
1.00 39.35 
1.00 40.89 
1.00 36.57 
1,00 35.01 
1.00 39.81 
1.00 38. 55 
1 .OQ 35 v 82 
1. 00 37; 99 
1.00 41.81 
1.00 46.15 
1.00 53.97 
1.00 46.27 
1.00 36.58 
1.00 38.92 
1,00 34; 69 
1.00 32.35 
1.00 32.68 
1 >00 32 .20 
1.00 39.13 
1 .00 48. 59 
1.00 50.60 
1.00 50.22 
1.00 54.07 
1.00 33.03 
1.00 35.26 
1.00 31.99 
1.00 29.49 
1 . 00 31.98 
1.00 33.87 
1.00 35.59 
1.00 27.75 
1 .00 30.96 
1.00 22.66 
1.00 19.42 
1.00 14.05 
1.00 9 .94 
1.00 6.47 
1.00 14.60 
1.00 19.44 
1.00 21.52 
1.00 13.66 
1.00 13. 40 
1.00 11.02 
l.OP 4.61 
1.00 4.68 
1.00 4.07 
1.00 6.69 



74 



EP0 807 687 A2 



ATOM 


884 


CE2 


PHE 


A 


146 


ATOM 


885 


CZ 


PHE 


A 


146 


ATOM 


886 


C 


PHE 


A 


146 


ATOM 


887 


O 


PHE 


A 


146 


ATOM 


888 


N 


ALA 


A 


147 


ATOM 


889 


CA 


ALA 


A 


147 


ATOM 


890 


CB 


ALA 


A 


147 


ATOM 


891 


C 


ALA 


A 


147 


ATOM 


892 


O 


ALA 


A 


147 


ATOM 


893 


N 


HIS A 


148 


ATOM 


894 


CA 


HIS 


A 


148 


ATOM 


895 


CB 


HIS 


A 


148 


ATOM 


896 


CG 


HIS 


A 


148 


ATOM 


897 


CD2 


HIS 


A 


148 


ATOM 


898 


NDI 


HIS 


A 


148 


ATOM 


899 


CE1 


HIS 


A 


148 


ATOM 


900 


NE2 


HIS 


A 


148 


ATOM 


901 


C 


HIS A 


148 


ATOM 


902 


O 


HIS A 


148 


ATOM 


903 


N 


VAL 


A 


149 


ATOM 


904 


CA 


VAL 


A 


149 


ATOM 


905 


CB 


VAL 


A 


149 


ATOM 


906 


CGI 


VAL 


A 


149 


ATOM 


907 


CG2 


VAL 


A 


149 


ATOM 


908 


C 


VAL 


A 


149 


ATOM 


909 


O 


VAL 


A 


149 


ATOM 


910 


N 


ALA 


A 


150 


ATOM 


911 


CA 


ALA 


A 


150 


ATOM 


912 


CB 


ALA 


A 


150 


ATOM 


913 


C 


ALA 


A 


150 


ATOM 


914 


o 


ALA 


A 


150 


ATOM 


915 


N 


LEU 


A 


151 


ATOM 


916 


CA 


LEU 


A 


151 


ATOM 


: 917 


CB 


LEU 


A 


151 


ATOM 


918 


CG 


LEU 


A 


151 


ATOM 


919 


CD1 


LEU 


A 


151 


ATOM 


920 


CD 2 


LEU 


A 


151 


ATOM 


921 


c 


LEU 


A 


151 


ATOM 


922 


O 


LEU 


A 


15 1 


ATOM 


923 


N 


CYS 


A 


152 


ATOM 


924 


CA 


CVS A 


152 


ATOM 


925 


CB 


CYS 


A 


152 


ATOM 


926 


SG 


CYS 


A 


152 


ATOM 


927 




CYS 


A 


152 


ATOM 


928 


O 


CYS 


A 


152 


ATOM 


929 


N 


ALA 


A 


153 


ATOM 


930 


CA 


ALA 


A 


153 


ATOM 


931 


CB 


ALA 


A 


153 


ATOM 


932 


C 


ALA 


A 


153 


ATOM 


933 


O 


ALA 


A 


153 


ATOM 


934 


N 


ILE 


A 


154 


ATOM 


935 


CA 


ILE 


A 


154 



Fig. 4R 

32.989 18.914 -4.815 

33 . 527 20.150 -4.975 

27.387 18.112 -4.267 

26.542 18.509. r5.063 

27.074 1*7.547 -3.101 

25.671 17.346 -2.640 

25.614 16.168 -1.715 

25.084 18.593 -1.940 

24.067 19. 126 -2.341 

25.733 19.031 -0.862 

25 . 300 20.234 -0.089 

23.987 19:958 0.619 

24.047 18.808 1.577 

23.866 17.477 1.389 

24.283 18 4 967 2.926 

24.244 17.791 3.527 

23.992 16.869 2.615 

26.358 20.634 0.949 

27.342 19.912 1.222 

26.145 21.803 1.547 

27.067 22.274 2.595 

27.780 23.596 2.229 

28.036 23.637 0.751 

27.012 24; 800 2.695 

26.277 22.435 3.880 

25.120 22.861 3.904 

26.916 22.032 4.964 

26.302 22,093 6.270 

26.244 20.710 6.876 

27.130 23.017 7.142 

28.347 23.019 7.091 

26; 443 23.901 7.853 

27.083 : 24.817 8.800 

26.157 25,991 9.072 

26.241 27.301 8.296 

26.854 ; 27. 107 6.939 

24.841 27.925 8.241 

27.204 23.934 10.043 

26.316 23.128 10.340 

28.306 24.058 10.770 

28.482 23.240 11.983 

28.884 21.838 11.561 

30.351 21.833 10.545 

29.525 23.887 12.880 

30.084 24.917 12.574 

29.777 23.273 14.019 

30.765 23.806 14.978 

30.505 23.247 16.345 

32.198 23.519 14.579 

33.069 24.366 14.631 

32.449 22.278 14.209 

33.791 21.856 13.831 



1.00 2.42 

1.00 3.42 

1.00 14.49 

1.00 19.13 

1.00 13.64 

1.00 10.83 

1.00 9.08 

■i.ob 11.80 

1.00 15.54 

1.00 12.59 

1.00 10.63 

1.00 10.37 

1.00 19.25 

1.00 23.23 

1.00 26.01 

1.00 23.57 

1.00 25.40 

1.00 12.85 

1.00 10.96 

1.00 9.18 

1.00 7.72 

1.00 9.50 

1.00 11.54 

1.00 11.06 

1.00 7.39 

1.00 6.80 

1.00 7 ,47 

1.00 5.81 

1.00 2.00 

1.00 5.80 

1.00 15.09 

1.00 5.33 

1.00 3.39; 

1.00 5.70 

1.00 7.34 

1.00 3.41 

1.00 4.66 

1 . 00 3>49 

1.00 2.65 

1.00 5.06 

1.00 2.81 

1.00 2.00 

1.00 12.33 

1.00 3.00 

1.00 6.88 

1.00 5.62 

1.00 5.99 

1.00 3.64 

1.00 4.87 

1.00 8.95 

1.00 3.33 

1.00 6.57 



75 



EP 0 807 687 A2 



Fig. 4S 



ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 



CB 

CG2 

CGI 



ILE 
ILE 
ILE 



CD 1 ILE 



C 
O 
N 

CA 
C 
O 
N 

CA 

CB 
CG 
CD 
NE 
CZ 



ILE 
ILE 
GLY 
GLY 
GLY 
GLY 
ARG 

:ARG 

ARG 
ARG 
ARG 
ARG 
ARG 



tiUl ARC 
NH2 ARG 



C 
N 

CA 
CB 
CG 
CD 
NE 
CZ 



ARG 
ARG 
ARG 
ARG 



ARG 
ARG 
ARG 



154 
154 
154 
154 
154 
154 
155 
155 
155 
155 
156 
156 
156 
156 

is* 

156 
156 
156 
156 
156 
156 
157 
157 



NHl ARG 
NH2 ARG 



C 
O 
N 

CA 
CB 
CG 



GDI LEU 
CD2 LEU 



C 

6 

N 

CA 

C .. , 

O 

N 

CA 
CB 
OG1 



CG2 THR 



A 
A 
A 
A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

ARG A 157 
ARG A 157 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



ARG 
ARG 
LEU 
LEU 
LEU 
LEU 



LEU 
LEU 
GLY 
GLY 
GLY 
GLY 
THR 
THR 
THR 
THR 



THR 
THR 
ILE 



157 
157 
157 
157 
157 
157 
157 
158 
158 
158 
158 
158 
158 
158 
158 
159 
159 
159 
159 
160 
160 
160 
160 
160 
160 
160 
161 



34.519 
35. 849 
34.742 
35. 736 
33.620 
32.935 
34.206 
34.138 
35.202 
36.071 
35.176 
36.182 
35.496 
34. 400 
34.337 
34.168 
34.645 
34.438 
35.340 
: 37 i 420 
38. 466 
37 .278 
38.395 
37.889 
37.587 
37.501 
36vl09 
35.294 
35.612 
34.036 
39.054 
38. 454 
40.319 
41 .091 
42.568 
43.293 
42.343 
44.370 
40.711 
40.080 
41.160 
40.894 
39.459 
39.219 
38.503 
:37.093 
36.277 
36.602 
36.540 
36.412 
35.346 
37. 009 



21.214 
20. 661 
22.247 
23.354 
20.837 
19,820 
21.179 
20.338 
19.269 
19. 289 
18.363 
17.277 
15.967 
15; 595 
14 . 120 
13 . 376 
12.149 
11.536 
11.537 
17.537 
16.913 
18.458 
18 s 809 

19. dpi 

17.685 
17.781 
17.989 
17.125 
15.920 
17 . 269 
20.074 
20 .808 
20.283 
21.432 
21.158 
20.467 
19.641 
19.612 
22.761 
22.835 
23.830 
25.173 
25. 541 
26.610 
24.739 
25.016 
23.746 
22.888 
23.050 
25.949 
25 . 662 
27.101 



15.065 
14.679 
16.184 
15.845 
12.671 
12.802 
11.516 
10.335 
10; 364 
11.239 
9.393 
9.359 
8.996 
9.973 
l6;2Q5 
8.965 
8.765 
7.603 . 
9.724 
8.476 
8.597 
7.547 
.689 
.268 
.570 
.034 
2.665 
2.068 
1.630 
2.355 
7.280 
8.066 
6.932 
7.439 
7.234 
8.376 
9.242 
7.804 
6.823 
5.778 
7.473 
7.002 
6.686 
6.096 
7.154 
6.878 
6.799 
7 .903 
5.480 
7.837 
8.349 
8.068 



1.00 13.23 
1.00 15.20 



.00 
.00 

i.6o 

1,00 
1.00 



00 17.08 
00 21.42 
8.07 



6.60 
7.25 
8.29 
9.30 



1.00 11.83 
1.00 8.85 
1.00 10.92 
1.00 17 . 70 
1.00 20.67 
1.00 29.56 
1.00 41.87 
1.00 50.41 
1.00 51.55 
1.00 54.89 
1.00 10.96 
1.00 13.19 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



9.18 
7,21 
3.14 
5.26 
5.80 
9.28 



1.00 10.11 
1.00 7.28 
1.00 17.52 
1.00 9.04 



.00 
.00 
.00 
.00 
.00 
.00 
.00 
1.00 
1.00 
1 . 00 
1.00 
1.00 



54 
31 
00 
00 



5.80 
6.29 
2.00 
5 . 67 
7.66 
5.29 
6.28 
8. 92 



1.00 12. 32 
1.00 3.52 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



2.40 
4.71 
2.00 
2.00 
4.22 
7.62 
2.82 



76 



EP 0 807 687 A2 



Fig. 4T 



ATOM 


988 


CA 


ILE A 


161: 


36.397 


28.064 


8. 


963 


1.00 


3.28 


ATOM 


989 


CB 


. ILE A 


161 


3*. 437 


28.672 


.9. 


857 


l.dO : 


2.00 


ATQM 


990 


CG2 


ILE A 


161 


36.878 


29.842 


10. 


580 


i.oo 


2.00 


ATOM 


991 


CGI 


ILE A 


i&i 


; 37.919 


27.623 


10.853 


1.00 


2.99 


ATOM 


992 


CD1 ILE A 


161 


36.891 


27.160 


11. 


792 


1.00 


2.00 


ATOM 


993 


C '. 


ILE A 


161 


35 . 779 


29 . 109 


8.053 


1.00 


6V97 


ATOM 


994 


■ 6 


ILE A 


161 


36; 444 


29.599 


7. 


133 


1.00 


9.59 


ATOM 


995 


N • ■ 


VAL A 


162 


34 .500 


29.420 


8. 


286 


1.00 


5i. 77 


ATOM 


996 


CA 


VAL A 


162 


33.770 


30.408 


7 


447 


1 .00 


5. 15 


Atom 


997 


CB 


VAL A 


162 


32.365 


29.916 


7. 


046 


1. 00 


2.00 


ATOM 


998 


CGI 


VAt A 


162 


32.462 


28. 600 


6. 


303 


1.00 


2 . 00 


ATOM 


999 


CG2 


VAL A 


162 


31 .496 


29.786 


8. 


267 


1.00 


2.00 


ATOM 


1000 


' c • 


VAL A i $2 


33.646 


31.801 


8. 


078 


1.00 


7.04 


ATOM 


iooi 


O 


VAL A 


162 


33.995 


32.031 


9. 


224 


1.00 


12.34 


ATOM 


1002 


N 


THR A 


163 


33.154 


32.733 


7. 


265 


1.00 


10. 55 


ATOM 


1003 


CA 


THR A 




32.935 


34.153 


7. 


619 


1.00 


5.79 


ATOM 


1004 


CB 


THR A 


163 '■ 


33.805 


35.069 


6. 


743 


1.00 


2.00 


ATOM 


1005 


OG1 


THR A 


163 


35.168 


34.996 


7. 


158 


1.00 


10.28 


ATOM 


1006 


CG2 


THR A 


163 


; 33.376 


36.457 


6. 


870 


1.00 


9.64 


ATOM 


1007 


c 


THR A 


163 


31.462 


34.462 


7. 


269 


1.00 


7.38 


ATOM 


1008 


O 


THR A 


163 


30.920 


33.997 


6. 


268 


1.00 


9.26 


ATOM 


1009 


N 


TYR A 


164 


30.828 


35.273 


8. 


104 


1.00 


6 . 43 


ATOM 


1010 


CA 


TYR A; 


:l64v:.;- 


29.425 


35.671 


7. 


910 


1.00 


2.00 


Atom 


1011 


CB 


TYR A 


: ; 164:- 


28.5S5 


35.167 


9. 


057 


1.00 


5.35 


atom 


1012 


CG 


TYR A 


164 


2$. 398 


33.674 


9. 


212 


1.00 


3.93 


atom 


1013 


CD1 


TYR A 


164 


-29.240 


32.945 


10. 


051 


1.00 


10.71 


atom 


1014 


CE1 


TYR A 


164 ••. 


29.039 


31.590 


10. 


263 


1.00 


3.10 


ATOM 


1015 


CD 2 


TYR A; 


164 : '■! . 


27.365 


33.003 


8. 


587 


1.00 


2.00 


ATOM 


1016 


CE2 TYR A 


164 


27.163 


31.656 


8. 


794 


i.oo 


2.00 


ATOM 


1017 


CZ 


TYR A 


164 


27.994 


30.957 


9. 


631 


1 . 00 


2.00 


ATOM 


1018 


OH 


TYR A 164 


27.757 


29.617 


9. 


848 


1.00 


7.05 


ATOM 


1019 


C 


TYR A; 


164 


29.350 


37.181 


7. 


918 


1.00 


2.77 


ATOM 


1020 


o 


TYR A 


164 


29.950 


37.836 


8.760 


i.oo 


5.86 


ATOM 


1021 




ASP A\ 




28.603 


37.754 


6. 


991 


1.00 


3.90 


ATOM 


1022 


CA 


:asf;.:A: 


165 


28. 437 


39.221 


6. 


997 


1.00 


5.48 


ATOM 


1023 


CB 


ASP A 


IBS 


29.67 5 


39.950 


6. 


514 


1.00 


6.87 


ATOM 


1024 


CG 


ASP A 165 


29.963 


41.194 


7. 


343 


1.00 


6.94 


ATOM 


1025 


OD1 


ASP A 


165 


29.217 


42.183 


7. 


246 


1.00 


10.37 


ATOM 


1026 


OD2 ASP A 


165 


30.935 


41.186 


8.112 


1.00 


13.48 


ATOM 


1027 


C 


ASP A 


165 


27.220 


39.603 


6. 


182 


1 .00 


5.17 


ATOM 


1028 


p 


ASP A 


165 


26.632 


38.767 


5. 


512 


1.00 


10.46 


ATOM 


1029 


N 


THR A 


166 


26.805 


40.860 


6. 


288 


1.00 


2.54 


ATOM 


1030 


CA 


THR A 


16$ 


25.605 


41.331 


5. 


564 


1 .00 


8.12 


ATOM 


1031 


CB 


THR A 


166 


24.839 


42.392 


6. 


361 


1.00 


8.39 


ATOM 


1032 


OG1 


THR A 


166 


25.734 


43.462 


6. 


710 


1.00 


7.48 


ATOM 


1033 


CG2 


THR A 


166 


24.245 


41.778 


7. 


612 


1.00 


3.71 


ATOM 


1034 


C 


TH R A 


166 


25.901 


41.883 


4. 


171 


1.00 


9.37 


ATOM 


1035 


O 


THR A 


166 


25.077 


42.532 


3. 


532 


1.00 


11.11 


ATOM 


1036 


N 


SER A 


167 


27.116 


41.645 


3. 


704 


1.00 


9.87 


ATOM 


1037 


CA 


SEP A 


167 


27. 503 


42 * 089 


2. 


361 


1.00 


6.92 


ATOM 


1038 


CB 


SER A 167 


28.132 


43.460 


2. 


430 


1.00 


8.33 


ATOM 


1039 


PG 


SER A 167 


29.523 


43.410 


2. 


230 


1.00 


16.34 



77 



EP 0807 687 A2 



Fig. 4U 



ATOM 


1040 


C 


ATOM 


1041 


p - 


ATOM 


1042 


N 


ATOM 


1043 


CA 


ATOM 


1044 


CB 


ATOM 


1045 


CG 


ATOM 


1046 


CDl 


ATOM 


1047 


CD2 


ATOM 


1048 


. C 


ATOM 


1049 


6 


ATOM 


1<*50 


vN:;.\.\ : 


ATOM 


1051 


ck 


ATOM 


1052 




ATOM 


1053 


: -:'CGv- : ' 


ATOM 


1054 : 


pDl 


ATOM 


1055 


002 


ATOM 


1056 


C 


ATOM 


1057 


b 


ATOM 


1058 


N 


ATOM 


1059 


CA 


ATOM 


1060 


CB 


ATOM 


1061 


, :CV : : . 


ATOM 


1062 


•6 : -. ; 


ATOM 


i063 


N 


ATOM 


10(54 


CA 


ATOM 


1065 


CB 


ATOM 


1066 


C 


ATOM 


1067 


O 


ATOM 


1068 


N 


ATOM 


1069 


CA 


ATOM 


1070 


CB 


ATOM 


1071 


CG2 


ATOM 


1072 


CGI 


ATOM 


1073 


epi 


ATOM 


1074 




ATOM 


1075 


0 ' 


ATOM 


1076 


N 


ATOM 


1077 


CA 


ATOM 


1078 


CB 


ATOM 


1079 


•:C :: 


ATOM 


1080 


b 


ATOM 


1081 


N 


ATOM 


1082 


CD 


ATOM 


1083 


CA 


ATOM 


1084 


CB 


ATOM 


1085 


CG 


ATOM 


1086 


C 


ATOM 


1087 


O 


ATOM 


1088 


N 


ATOM 


1089 


CA 


ATOM 


1090 


CB 


ATOM 


1091 


CG 



SER 
SER 
LEU 
LEU 
LEU 
LEU 



LEU 
LEU 
ASP 
ASP 
ASP 
ASP 



ASP 
ASP 
ALA 
ALA 
ALA 
ALA 
ALA 
ALA 
ALA 
ALA 
ALA 
ALA 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ALA 
ALA 
ALA 
ALA 
ALA 
PRO 
PRO 
>RO 
PRO 
PRO 
PRO 
PRO 
PHE 
PHE 
PHE 
PHE 



167 
167 
168 
168 
168 
168 
168 
168 
168 
168 
169 
169 
169 
169 
169 
169 
169 
169 
170 
170 
170 
170 
170 
171 
171 
171 
171 
171 
172 
172 
172 
172 
172 
172 
172 
172 
173 
173 
173 
173 
173 
174 
174 
174 
174 
174 
174 
174 
175 
175 
175 
175 



28.468 
29.252 
28.379 
29.280 
28.897 
29.694 
28.868 
30.944 
30.741 
31. 588 
30.987 
32.339 
32.272 
32.399 
32.686 
32.227 
32.948 
34.134 
32.095 
32.530 
31.515 
32.780 
33.551 
32.090 
32.241 
31,040 
33.536 
34.199 
33.904 
35.138 
35.016 
33.634 
35.273 
35.114 
36.432 
37.525 
36.296 
37.472 
37.022 
38.457 
39.651 
37.969 
36.611 
38.941 
38.075 
36.907 
39.786 
40.638 
39.487 
40.278 
39.376 
38.504 



41.029 
40.491 
40.676 
39.636 
39.309 
38.235 
37.674 
38.825 
40.078 
39.384 
41.311 
41.918 
43. 354 
43.443 
44.547 
42.423 
41 .873 
41.626 
42.098 
42.107 
42.782 
40. 702 
40.492 
39.737 
38.347 
37.559 
37 .766 
36.918 
38.215 
37.689 
37. 510 
37.052 
38.802 
38.641 
38.434 
37.872 
39.685 
40.531 
41.903 
39.940 
.40.219 
39.179 
39.047 
38.628 
38.045 
38.932 
37.536 
36.968 
37.172 
36.139 
35.292 
34.388 



1.885 
2.655 
0.611 
0.069 
-1.370 
-2 .092 
-3.190 
-2.696 
0.194 
0.724 
-0,219 
-0.177 
-0.694 
-2.193 
-2.701 
-2. 876 
1 .225 
1.411 
2.221 
3.633 
4.477 
4.156 
5.081 
3.566 
3.955 
3.493 
3.354 
3.946 
2.158 
1.538 
-0.014 
-0.361 
-0.780 
-2.290 
1.909 
1.879 

2 . 326 
2.709 
3.147 

3 . 742 
3 . 693 
4.735 
5.286 
5.689 
6.791 
6.769 
5.074 
5.726 
3.835 
3 . 159 
2.295 
3.084 



1.00 8.44 
1.00 12.99 
1.00 8.80 
1.00 10.94 
1 . 00 5.14 
1.00 3.65 
1.00 13.15 
1.00 16.58 
1.00 9.88 
1; 
1, 

1; 
i, 
i, 
i. 



00 15.05 
00 12.69 
00 11.13 
00 10.36 
00 12.34 
00 19.74 
1.00 14.21 
1.00 10.65 
1.00 9.59 
1.00 10.94 
1.00 7.86 
1.00 12.83 
1.00 7.65 
1.00 10.44 
1.00 3.95 



1.00 
1.00 
1.00 
1.00 
1.00 

l.od 

1.00 



2.00 
4.68 
5.20 
8.71 
4.62 
7.44 
7.03 



1.00 10.50 
1.00 5.94 



1.00 
1 . 00 
1.00 11. 31 



2 . 00 
6.82 



1.00 
1.00 
1.00 
1.00 



16 
51 

ii 



5.49 



1.00 10.38 
1.00 3.89 



1.00 
1.00 
1.00 



.00 
.00 
.00 
.00 
.00 
1.00 
1.00 



2.26 
2.00 
2.00 
3.89 
2.00 
8.03 
2.90 
6.14 
6.27 
4.47 



78 



EP0807 687A2 



Fig. 4 V 



ATOM 


1092 


CD1 PHE A 


175 


38.954 


33.114 


3.433 


1.00 


2.00 


ATOM 


1093 


CD2 


PHE 




175 


37.2S6 


34.823 


3.533 


1.00 


3.94 


ATOM 


1094 


CB1 


PHE 


A 


175 


38.186 


32 • 287 


4.216 


1.00 


2.00 


ATOM 


1095 


CE2 


PHE 


A 


175 


36.465 


34.004 


4.323 


1.00 


3.94 


ATOM . 


1096 


CZ 


PHE 


A 


175 


36.933 


32.722 


4.669 


1.00 


3.73 


ATOM 


1097 


C 


PHE 


A 


175 


41.380 


36.809 


2.365 


1.00 


9. 75 


ATOM 


1098 


6 


PHE 


A 


175 


41.177 


37.353 


1.288 


1.00 


10.92 


ATOM 


1099 


N 


ARG A 176 


42.559 


36.816 


2.977 


1.00 


13. 9 S 


ATOM 


1100 


CA 


ARG 


A 


176 


43.751 


37.439 


2.400 


1.00 


12 . 43 


ATOM 


1101 


CB 


ARG 


A 


176 


44.627 


37.929 


3,533 


1.00 


8.86 


ATOM 


1102 


CG 


ARG 


A 


176 


43.912 


38.821 


4.513 


1.00 


9.09 


ATOM 


1103 


CD 


ARC 


A 


176 


43 . 539 


40.149 


3.916 


1.00 


13.20 


ATOM 


1104 


NE 


ARG 


A 


176 


42-418 


40.731 


4.644 


1.00 


17.45 


ATOM 


1105 


CZ 


ARG 


A 


176 


42.535 


41.620 


5.624 


1.00 


16.50 


ATOM 


1106 


mi 


ARG 


A 


176 


41.463 


42.094 


6.247 


1.00 


16.11 


ATOM 


1107 


NH2! 


ARG 


A 


176 


43.718 


42.063 


5.960 


1.00 


12.86 


ATOM 


1108 


C 


ARG 


A 


176 


44.543 


36.532 


1.441 


1.00 


18.03 


ATOM 


1109 


o 


ARG 


A 


176 


45.286 


36.994 


0.587 


1.00 


21.73 


ATOM 


1110 


N 


HIS 


A 


177 


44.426 


35.221 


1.595 


1 .00 


21.39 


ATOM 


1111 


CA 


HIS 


A 


177 


45.171 


34.323 


0.672 


1.00 


25.17 


ATOM 


1112 . 


CB 


HIS 


A 


177 


45.790 


33.156 


1.429 


1.00 


33.05 


ATOM 


1113 


GG 


HIS A 


177 


46.738 


33.579 


2.506 


1,00 


44.14 


ATOM 


1114 


CD2 


HIS 


A 


177 


47.160 


32.935 


3.623 


1.00 


48 . 92 


ATOM 


1115 


ND1 


HIS 


A 


177 


47.348 


34.817 


2.522 


1.00 


45.03 


ATOM 


1116 


CE1 


HIS 


A 


177 


48.098 


34.923 


3.601 


1.00 


47.09 


ATOM 


1117 


NE2 HIS 


A 


177 


48.005 


33.796 


4.287 


1.00 


50.79 


ATOM 


1118 


C 


HIS A 


177 


44.203 


33.831 


-0.391 


1.00 


25.38 


ATOM 


1119 


O 


HIS 


A 


177 


43.909 


32.648 


-0 . 520 


1 . 00: 


28.71 


ATOM 


1120 


N 


LEU 


A 


178 


43.681 


34.780 


-1.154 


1.00 


23.91 


ATOM 


1121 


CA 


LEU 


A 


178 


42.701 


34.468 


-2.211 


i.oo 


22.54 


ATOM 


1122 


CB 


LEU 


A 


178 


41.331 


34.999 


-1.795 


1.00 


19.32 


ATOM 


1123 


CG 


LEU 


A 


178 


40.121 


34.072 


-1.941 


1.00 


17.09 


ATOM 


1124 


CD1 


LEU 


A 


178 


40.298 


32.847 


-1.069 


1.00 


11.07 


ATOM 


1125 


CD2 


LEU 


A 


178 


38.874 


34 .820 


-1.536 


1. 00 


9.82 


ATOM 


1126 


C 


LEU 


A 


178 


43.127 


35.049 


-3.570 


1 . 00 


23.94 


ATOM 


1127 


O 


LEU 


A 


178 


43.453 


36.226 


-3.731 


i;oo 


29.67 


ATOM 


1128 


N 


ASP 


A 


179 


43. 163 


34.178 


-4.562 


1.00 


21.90 


ATOM 


1129 


CA 


ASP 


A 


179 


43.534 


34.603 


■^5.903 


1 .00 


19.53 


ATOM 


1130 


CB 


ASP 


A 


179 


43.448 


33.410 


-6.835 


1.00 


20.21 


ATOM 


1131 


CG 


ASP 


A 


179 


44.181 


33.619 


-8. 116 


1.00 


19.59 


ATOM 


1132 


OD1 


ASP 


A 


179 


43.783 


34.499 


-8.900 


1 .00 


16.37 


ATOM 


1133 


OD2 


ASP 


A 


179 


45.153 


32.883 


-8.345 


1.00 


23.15 


ATOM 


1134 


C 


ASP 


A 


179 


42.553 


35.719 


-6.307 


1 .00 


24.43 


ATOM 


1135 


O 


ASP 


A 


179 


41.355 


35.691 


-6,008 


1.00 


22.22 


ATOM 


1136 


N 


PRO 


A 


180 


43.084 


36.763 


-6.957 


i.oo 


27.44 


ATOM 


1137 


CD 


PRO 


A 


180 


44.521 ; 


36.981 


-7.209 


1.00 


26.55 


ATOM 


1138 


CA 


PRO 


A 


180 


42.299 


37.908 


-7.420 


1 .00 


24.01 


ATOM 


1139 


CB 


PRO 


A 


180 


43.327 


38.702 


-8.202 


1.00 


24-07 


ATOM 


1140 


CG 


PRO 


A 


180 


44.575 


38.455 


-7.419 


1.00 


26.33 


ATOM 


1141 


C 


PRO A 


180 


41.152 


37.461 


-8. 330 


1.00 


22.37 


ATOM 


1142 


O 


PRO 


A 


180 


40.064 


38.011 


-8.321 


1.00 


26.56 


ATOM 


1143 


N 


ALA 


A 


181 


41.421 


36.444 


-9.138 


1.00 


20. 29 



79 



EP 0 807 687 A2 















Fig. 4W 
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22.863 


32.390 


1.00 30.12 


ATOM 


3149 


N 


TRP 


B 


227 


36; 677 


22.039 


30.408 


1.00 22.65 


ATOM 


3150 


CA 


TRP 


B 


227 


37.075 


20.704 


30.967 


1.00 20.68 


ATOM 


3151 


CB 


TRP 


B 


227 


37.407 


19.742 


29 .838 


1. 00 22.64 


ATOM 


3152 


CG 


TRP 


B 227 


36; 172 


19.263 


29.105 


1.00 34. 12 


ATOM 


3153 


CD 2 


TRP 


B 227 


35,111 


18.443 


29. 636 


1.00 37.55 


ATOM 


3154 


CE2 


TRP 


B 227 


34. 140 


18.299 


28. 6 iS 


1;00 39.86 


ATOM 


3155 


CE3 


TRP 


B 227 


34.888 


17.816 


30.874 


1.00 38.79 


ATOM 


3156 


CDl 


TRP 


B 


227 


35.808 


19; 566 


27. 813 


1.00 33.65 


ATOM 


3157 


NE1 


TRP 


B 


227 


34.591 


18.992 


27.518 


1.00 38.20 


ATOM 


3158 


CZ2 


TRP 


B 


227 


32.964 


17.560 


28.796 


1.00 37.32 


ATOM 


3159 


CZ3 


TRP 


B 


227 


33.716 


17 .075 


31.050 


1.00 40.79 


ATOM 


3160 


CH2 


TRP 


B 


227 


32.770 


16.956 


30.011 


1.00 40,13 


ATOM 


3161 


C 


TRP 


B 


227 


38.211 


20.742 


31,995 


1.00 20.73 


ATOM 


3162 


O 


TRP 


B 


227 


. 38.366 


19.853 


32.819 


1.00 21.16 


" ATOM 


3163 


N 


SER 


B 


228 


39.025 


21.787 


31.913 


1.00 20.31 


ATOM 


3164 


CA 


SER 


B 


228 


40.142 


22.013 


32.854 


1.00 18.99 


ATOM 


3165 


CB 


SER 


B 


228 


40.950 


23.234 


32.453 


1.00 22.66 


ATOM 


3166 


OG 


SER 


B 


228 


42.107 


22.866 


31.738 


1.00 28.00 


ATOM 


3167 


C 


SER 


B 


228 


39.478 


22.266 


34 . 184 


1.00 18.77 


ATOM 


3168 


O 


SER 


B 


228 


39.691 


21. 548 


35.154 


1.00 18.92 


ATOM 


3169 


N 


LEU 


B 


229 


38.637 


23.304 


34.198 


1.00 16.88 


ATOM 


3170 


CA 


LEU 


B 


229 


37.852 


23.687 


35.400 


1.00 13.89 


ATOM 


3171 


CB 


LEU 


B 


229 


36.824 


24.756 


35.072 


1.00 14.91 


ATOM 


3172 


CG 


LEU 


B 


229 


37.229 


25.997 


34.302 


1.00 21.34 
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EP 0 807 687 A2 



Fig. 4JJJ 



ATOM 


3173 


CD1 


LEU 


B 229 


ATOM 


3174 


CD 2 


LEU 


B 229 


ATOM 


3175 


C 


L £ U 


B 229 


ATOM 


3176 


o 


LEU 


B 229 


ATOM 


3177 


N 


VAL 


B 230 


ATOM 


3178 


CA 


VAL B 230 


ATOM 


3179 


CB 


VAL B 230 


ATOM 


3180 


CGI 


VAL 


B 230 


ATOM 


3181 


CG2 


VAL 


B 230 


ATOM 


3182 


C 


VAL 


B 230 


ATOM 


3183; 


O 


YAL 


B 230 


ATOM 


3184 


N 


ALA 


B 231 


ATOM 


3185 


dk" 


ALA 


B 231 


ATOM 


3186 


CB 


ALA B 231 


ATOM 


3187 


c 


ALA 


B 231 


ATOM 


3188 


O 


ALA 


B 231 


ATOM 


3189 


N '". 


GLU 


B 232 


ATOM 


3190 


CA 


GLU B 232 


ATOM 


3191 


CB 


GLU 


B 232 


ATOM 


3192 


CG 


GLU B 232 


ATOM 


3193 


CD 


GLU 


B 232 


ATOM 


3194 


OE1 


GLU 


B 232 


ATOM 


3195 


OE2 


GLU 


B 232 


ATOM 


3196 




GLU 


B 232 


ATOM, 


3197 


O 


GLU 


B 232 


ATOM 


3198 


N 


ARG B 233 


ATOM 


3199 


CA 


ARG 


B 233 


ATOM 


3200 


CB 


ARG 


B 233 


ATOM 


3201 


CG 


ARG 


B 233 


ATOM 


3202 


CD 


ARG 


B 233 


ATOM 


3203 


NE 


ARG B 233 


ATOM 


3204 


CZ 


ARG 


B 233 


ATOM 


3205 


NH1 


A RG B 233 


ATOM 


3206 


NH2 


ARG 


B 233 


ATOM 


3207 


C 


ARG 


B 233 


ATOM 


3208 


O 


ARG 


B 233 


ATOM 


3209 


N . 


ARG 


B 234 


ATOM 


3210 


CA 


ARG 


B 234 


ATOM 


3211 


CB 


ARG 


B 234 


ATOM 


3212 


CG 


ARG 


B 234 


ATOM 


3213 


CD 


ARC 


B 234 


ATOM 


3214 


NE 


ARG 


B 234 


ATOM 


3215 


CZ 


ARG 


B 234 


ATOM 


3216 


NH1 


ARG 


B 234 


ATOM 


3217 


NH2 


ARG 


B 234 


ATOM 


3218 


C 


ARG 


B 234 


ATOM 


3219 


O 


ARG 


B 234 


ATOM 


3220 


N 


ARG 


B 235 


ATOM 


3221 


CA 


ARG 


B 235 


ATOM 


3222 


CB 


ARG 


B 235 


ATOM 


3223 


CG 


ARG 


B 235 


ATOM 


3224 


CD 


ARG 


B 235 



36.120 27.021 34.437 1.00 25.98 

38.512 26.562 34.875 1.00 29.24 

37.111 22.441 35.927 1.00 14.13 

37.150 22.121 37.110 1.00 13.46 

36.442 21.718 35.031 1.00 9.92 

35.729 20.525 35.481 1.00 7.86 

34.940 19.839 34.335 1.00 11.57 

34.352 18.516 34.808 1.00 5.13 

33.790 20.772 33.848 1.00 6.65 

36.728 19; 579 36.171 1.00 12.20 

36. 501 19.140 37.290 1.00 14.24 

37.903 19.388 35.569 1.00 15.27 

38.9i52 18.469 36.156 1.00 13.72 

40.104 18; 308 35.205 1.00 9.89 

39.470 18.991 37.514 1.00 16.18 

39.624 18.273 38.520 1.00 15.14 

39;:696 20.291 37.553 1.00 13.86 

40.197 20.911 38.784 1.00 15.67 

40.500 22.380 38.549 1.00 19.66 

41.154 22.995 39.754 1.00 25.78 

41.277 24.485 39.680 1.00 28.08 

41.820 25.041 40.658 1.00 23.63 

40.831 25.091 38.675 1.00 31.14 

39.213 20.779 39.947 1.00 16.23 

39.541 20.350 41.062 1.00 16.02 

37.969 21.149 39.651 1.00 16.55 

36i896 21.149 40.657 1.00 14.61 

35.764 22.059 40. 171 1.00 13.34 

36.345 23.340 39.536 1.00 18.87 

35.810 24.645 40.059 1.00 18.26 

34.477 24.898 39. 530 1.00 20. 17 

34.014 26.085 39.147 1.00 17.42 

32 .774 26.170 38.700 1.00 24.17 

34.771 27.170 39.169 1.00 9.59 

36.460 19; 738 41.044 1.00 12.43 

35.927 19.500 42.114 1.00 14.45 

36.781 18.771 40.197 1.00 14.26 

36.459 17-364 40^512 1.00 14.00 

36/632 16.472 39.279 1.00 18.42 

36.450 14.996 39.588 1.00 28.86 

37.005 14.028 38.519 1.00 36.84 

36.946 12.647 39.026 1.00 48.13 

36; 742 11.543 38.297 1.00 50.91 

36.575 11.591 36.974 1.00 51.01 

36.639 10.371 38.920 1.00 50.86 

3k 45 9 16.962 41.615 1.00 16.26 

37.148 16.256 42.579 1.00 16.51 

38.688 17.446 41.456 1.00 16.61 

.39.767 17.132 42.412 1.00 15.51 

41.110 17.596 41.847 1.00 18.01 

41.476 16.874 40.572 1.00 23.11 

42.908 17.130 40.183 1.00 24.44 
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EP 0 807 687 A2 



Fig. 4KKK 



ATOM 3225 NE ARG B 235 

ATOM 3226 CZ ARG B 235 

ATOM 3227 NH1 ARG B 235 

ATOM 3228 NH2 ARG B 235 

ATOM 3229 C ARG B 235 

ATOM 3230 O ARG B 235 

ATOM 3231 N GLN B 236 

ATOM 3232 CA GLN B 236 

ATOM 3233 CB GLN B 236 

ATOM 3234 CG GLN B 236 

ATOM 3235 CD GLN B 23 6 

ATOM 3236 OEI GLN B 236 

ATOM 323 7 NE2 GLN B - j 236 

ATOM 3238 C ■ : GLN 236 

ATOM 3239 O GLN B 236 

ATOM 3240 N ALA B 237 

ATOM 3241 CA ALA B 237 

ATOM 3242 CB ALA B; 237 

ATOM 3243 C ALA B 237 

ATOM 3244 O ALA B 237 

ATOM 3245 N GLY B 238 

ATOM 3246 CA GLY B 238 

ATOM 3247 C GLY B 238 

ATOM 3248 O GLY B 238 

ATOM 3249 N ILE B" 239 

ATOM 3250 CA ILE B 239 

ATOM 3251 CB ILE B 239 

ATOM 3252 CG2 ILE B 239 

ATOM 3253 CGI ILE B !239 

ATOM 3254 CDl ILE B 239 

ATOM 3255 C ILE B 239 

ATOM 3256 O ILE B 239 

ATOM 3257 N ALA B 240 

ATOM 3258 CA ALA B 240 

ATOM 3259 CB ALA B 240 

ATOM 3260 C ALA B 240 

ATOM 3261 O ALA B 240 

ATOM 3262 N GLY B 241 

ATOM 3263 CA GLY B 241 

ATOM 3264 C GLY B" 241 

ATOM 3265 O GLY B 241 

ATOM 3266 N HIS B 242 

ATOM 3267 CA HIS B 242 

ATOM 3268 CB HIS B 242 

ATOM 3269 CG HIS B 242 

ATOM 3270 CD2 HIS B 242 

ATOM 3271 ND1 HIS B 242 

ATOM 3272 CEl HIS B 242 

ATOM 3273 NE2 HIS B 242 

ATOM 3274 C HIS B 242 

ATOM 3275 O HIS B 242 

ATOM 3276 N THR B 243 



43.176 18.548 39.996 1.00 27.92 
43.327 19.115 38.806 1.00 30.65 
43.566 20.426 38.709 1.00 32.71 
43.237 18.367 37.714 1.00 30.30 
39.455 17.766 43.761 1.00 13.89 
39.495 17.128 44.818 1.00 12.23 
39.108 19.046 43.700 1.00 12.23 
38.729 19.796 44.906 1.00 12.63 
38.224 21.183 44.512 1.00 9.38 
39.239 22.038 43.777 1.00 9.89 
38.610 23.300 43.20S 1.00 17.93 

37.398 23.328 42.933 1.00 22.34 
39.415 24.355 43.024 1.00 14.90 
37.640 19.013 45.706 1.00 15.34 
37.746 18.830 46.907 1.00 19.99 
36.606 18.529 45.008 1.00 16.40 
35.476 17.777 45.652 1.00 11.75 
34.334 17.576 44.675 1.00 10.37 
35.893 16.440 46.200 1.00 14.32 
35.192 15.810 46.994 1.00 16.97 
37.041 15.972 45.725 1.00 15.04 
37.550 14.686 46.165 1.00 15.25 
36.856 13.544 45.468 1.00 11.48 
36.743 12.446 46.018 1.00 10.44 
36.376 13.818 44.262 1.00 12.60 
35.681 12.791 43.455 1.00 20.05 
34.728 13.419 42.348 1.00 18.52 
34.030 12.323 41.541 1.00 15.35 
33.629 14.264 43.004 1.00 15.89 
32.833 15.116 42.060 1.00 14.48 
36.765 11.933 42.789 1.00 22.58 
37-733 12.422 42.182 1.00 24.58 
36.618 10.629 42.972 1.00 25.46 
37.549 9.6S8 42.388 1.00 30.26 
38.709 9.371 43.348 1.00 28.80 
36.745 8.387 42.113 1.00 34.31 
35.791 8.054 42.807 1.00 37.19 
37.092 7.707 41.031 1.00 39.62 
36.391 6.486 40.708 1.00 42.87 

36.177 6.350 39.226 I. 00 47.59 
36.675 7.159 38.430 1.00 50.53 
35.419 5.320 38.858 1.00 49.74 
35.116 5.023 37.432 1.00 50.10 
34.946 3.503 37.242 1.00 54.63 

35.399 2.997 35.903 1.00 58.41 
34.978 1.942 35.161 1.00 60.60 
36.398 3.606 35.166 1.00 59.16 
36.569 2.952 34.032 1.00 60.65 
35.719 1.939 34.003 1.00 61.38 
33.841 5.805 37.067 1.00 48.10 
32.748 5.257 36.827 1.00 47.23 
34.011 7.125 37.076 1.00 42.49 
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Fig. 4LLL 



ATOM 


3277 


CA 


THR B 


243 


ATOM 


3278 


CB 


THR B 


243 


ATOM 


3279 


OGl 


THR B 


243 


ATOM 


3280 


GG2 


THR B 


243 


ATOM 


3281 




THR B 


243 


ATOM 


32812 


O 


THR B 


243 


ATOM 


3283 


N 


TYR B 


244 


ATOM 


3284 


CA 


TYR B 


244 


ATOM 


3285 


CB 


TYR B 244 


ATOM 


3286 


CG 


TYR B 


244 


ATOM 


3287 


CD1 


TYR B 


244 


ATbk 


3288 


CE1 


TYR B 


244 


ATOM- 


3289 


CD2 


:; tyr b 


244 


ATOM 


3290 


CE2 


TYR B 


244 


ATOM 


; 3291 


CZ 


TYR B 244 


Xtom 


3292 


OH 


TYR B 


244 


ATOM 


3293 


c 


TYR B 


244 


ATOM 


3294 


O 


TYR B 


244 


ATOM 


3295 


N 


LEU B 


245 


ATOM 


3296 


CA 


LEO B 


245 


ATOM 


3297 


CB 


LEU B 


245 


ATOM 


3298 


CG 


LEU B 


245 


ATOM 


3299 


CD1 


LEU B 


245 


ATOM 


3300 


CD2 


LEU B 


245 


ATOM 


3301 


,;c.- : : 


LEU B 


245 


ATOM 


3302 


6 


LEU B 245 


ATOM 


3303 


N 


GLN B 


246 


ATOM 


3304 


CA 


GLN B 


246 


ATOM 


3305 


CB 


GLN B 


246 


ATOM 


3306 


CG 


GLN B 


246 


ATOM 


3307 


CD 


GLN B 


246 


at6m 


3308 


OE1 


GLN B 246 


ATOM 


3309 


NE2 


GLN B 


246 


ATOM 


3310 


C 


GLN B 


246 


ATOM 


3311 


6 


GLN B 246 


ATOM 


3312 


N 


ALA B 


247 


" ATOM 


3313 


CA 


ALA B 


247 


ATOM 


3314 


CB 


ALA B 


247 


ATOM 


3315 


C 


ALA B 


247 


ATOM 


3316 


O 


ALA B 247 


ATOM 


3317 


OT 


AL A B 


247 


ATOM 


3318 


OH2 


HOH 


301 


ATOM 


3319 


OH2 


HOH 


302 


ATOM 


3320 


OH2 


HOH 


303(1 


ATOM 


3321 


OH2 


HOH 


304 


ATOM 


3322 


OH2 


HOH 


305 


ATOM 


3323 


OH2 


HOH 


306 


ATOM 


3324 


OH2 


HOH 


307 


ATOM 


3325 


OH2 HOH 


308 


ATOM 


3326 


OH2 


HOH 


309 


ATOM 


3327 


OH2 


HOH 


310 


ATOM 


3328 


QH2 


HOH 


311 



32.920 
33.208 
34.370 
33.458 
32.703 
33.596 
31.474 
31.114 
29.607 
28.855 
28.553 
27.800 
28.397 
27.648 
27.340 
26.506 
31.699 
31.805 
31.988 
32.541 
32.641 
33.130 
32.264 
33.092 
33.892 
34.834 
33.915 
35.091 
34.621 
35.053 
34.428 
34.027 
34.369 
36.129 
36.701 

; 36. 371 
37.355 
36.755 
37.753 
38.713 
37.091 
18.449 
37.818 

L) 34. 674 
46.125 
41. 359 
44.100 
42. 313 
36.358 
40.912 
43.309 
32.775 



8.055 
9.434 
10.023 
9.269 
8.201 
7 .930 
8.561 
8.792 
8.849 
7.610 
6.623 
5.500 
7.446 
6.350 
5.381 
4.354 
10.155 
10.506 
10.968 
12.304 
13.083 
14.529 
15.339 
15.147 
12.117 
11.550 
12.536 
12.457 
12.506 
11.300 
9.952 
9.761 
9 . 006 
13.544 
14-126 
13.799 
14.823 
16,208 
14.489 
15. 107 
13.596 
35.278 
28.901 
20.373 
24.346 
16.832 
17.051 
21.456 
23.401 
41.317 
21.298 
26 . 065 



36.769 

37.428 

36.825 

38.932 

35.220 

34.405 

34.835 

33.403 

33.203 

33.592 

32.645 

32.993 

34.895 

35.258 

34.314 

34.713 

33.000 

31.824 

34.017 

33.783 

35.087 

34,979 

34. 026 

36.363 

33.118 

33.662 

31.861 

30.995 

29.542 

28.699 

29.137 

30.296 

28.199 

31.274 

30.363 

32.556 

33.026 

32.963 

34 .484 

35 .015 

35 .065 



1.00 
1.00 
1.00 



8, 
5, 
6. 
-0. 



129 
084 
663 
517 
8.198 
-9.350 
-12.650 
10.644 
1.744 
13.228 
47.247 



,00 
,00 
00 
00 
00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1 .00; 

1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 

i.oo 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 



39.40 
38.53 
40.09 
32.41 
38 . 08 
41.50 
34^19 
28.57 
24.09 
23.03 
22.91 
23.73 
23.90 
26.28 
28.03 
29/78 
29.97 
31.34 
30.30 
27.66 
25.66 
25.02 
19.31 
28,05 
28.22 
30.23 
31.69 
34.87 
39.92 
48.51 
52.57 
50.35 
53.23 
35.82 
36.69 
38.80 
37.44 
29.80 
40.26 
40.54 
41.41 
19.95 
3.27 
2.00 
13.01 
18. 56 
5.18 
11.94 
2.00 
2.00 
5.80 
14. 47 
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EP 0 807 687 A2 



Fig. 4MMM 



ATOM 


3329 


OH 2 


HOH 


312 


11.888 


31.064 


34.277 


1.00 


25.86 


ATOM 


3330 


OH2 


HOH 


313 


17 . 048 


17.129 


18.493 


1.00 


37.94 


ATOM 


333X 


OH2 


HOH 


314 


24.428 


32v396 


46.383 


1.00 


58.79 


ATOM 


3332 


OH2 


HOH 


315 


31.373 


23.719 


38.933 


1.00 


2.00 


ATOM 


3333 


OH2 


HOH 


316 


41.066 


20.833 


3.872 


1 .00 


13.01 


ATOM 


3334 


OH2 


HOH 


317 


46.600 


26.549 


2.017 


1.00 


21.57 


ATOM 


3335 


OH2 


HOH 


318 


34.686 


36.202 


11.099 


1.00 


14.87 


ATOM 


3336 


OH2 


HOH 


319 


32.258 


44. 358 


9.093 


1.00 


32.69 


ATOM 


3337 


OH2 


HOH 


320 


39.030 


38.810 


-0.342 


1.00 28.05 


ATOM 


3338 


OH2 


HOH 


321 


29.475 


27.753 


-9 .404 


1.00 


22.51 


ATOM 


3339 


OH2 


HOH 


322 


7 . 826 


21.059 


36.030 


i .oo 


13.85 


ATOM 


3340 


OH2 


HOH 


323 


28.328 


10.413 


36.904 


1.00 30.16 


ATOM 


3341 


OH2 


HOH 


324 


16.240 


17.853 


20.766 


1.00 


36.46 


ATOM 


3342 


OH2 


HOH 


325 


42.574 


38.857 


13.044 


1.00 


22.19 


ATOM 


3343 


OH 2 


HOH 


326 


48.57 3 


15.605 


-1.357 


1.00 


23.01 


ATOM 


3344 


OH2 


HOH 


327 


32.819 


14.796 


1.418 


1.00 


16.33 


ATOM 


3345 


OH2 


HOH 


328 


40.175 


25.424 


46.900 


1.00 


10 . 91 


ATOM 


3346 


OH2 


HOH 


329 


15.148 


19.561 


50.208 


1.00 


26.50 


ATOM 


3347 


OH2 


HOH 


330 


27.957 


26.048 


42.339 


1.00 


12.44 


ATOM 


3348 


OH2 


HOH 


331 


31.360 


18.049 


44.986 


1,00 


26.88 


ATOM 


3349 


OH2 


HOH 


332 


28.746 


43.379 


9.745 


1.00 


16 . 49 


ATOM 


3350 


OH2 


HOH 


333 


10.142 


9.048 


42.214 


1.00 


39.64 


ATOM 


3351 


OH2 


HOH 


334 


6.398 


19.052 


47.895 


1.00 


13.50 


ATOM 


3352 


OH2 


HOH 


335 


28.631 


20.733 


14.380 


1.00 


19.89 


ATOM 


3353 


OH2 


HOH 


336 


45 . 598 


19.716 


12.124 


1.00 


30.51 


ATOM 


3354 


OH2 


HOH 


337 


27.454 


27.168 


33.433 


1.00 


23.75 


ATOM 


3355 


OH2 


HOH 


338(WAT2)34. 176 


20.162 


3.994 


1.00 


17.52 


ATOM 


3356 


OH2 


HOH 


339 


26.751 


26.551 


44. 715 


1.00 


20.42 


ATOM 


3357 


OH2 


HOH 


340 


41.339 


18.284 


0 . 754 


1.00 


18 . 66 


ATOM 


3358 


OH2 


HOH 


341 


44.857 


16.855 


1.884 


1.00 


38.33 


ATOM 


3359 


OH2 


HOH 


342 


12.938 


20.618 


9.465 


1.00 


33 . 17 


ATOM 


3360 


OH2 


HOH 


343 


9.295 


13.961 


31.913 


1.00 


36.87 
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Fig, 5A 

Table of the orthogonal three dimensional coordinates in 
Angstroms and B factors (A 2 ) for unliganded HSV2 protease. 



Residue 


Atom 


X 


Y 


z 


B 




AUG 


GB 


11.93 


41;78 


7.48 


23.77 


17 


ARG 


C 


13.26 


39.77 


8.31 


23.47 


17 




o 


13.71 


39.95 


9.46 


22.93 


17 


ARG 


N 


10.94 


40.20 


9.07 


24.64 


17 


ARG 


CA 


11.86 


40.32 


7,91 


23.58 


18 


ALA 


N 


- 13.87 


39.03 


7.38 


22.79 


18 


ALA 


CA 


15.18 


38.40 


7.54 


20.95 


18 


ALA 


CB 


15.22 


37.13 


6.74 


18.87 


18 


ALA 


C 


16.41 


39.26 


7.17 


20.78 


18 


ALA 


O 


16.33 


40.18 


6.31 


22.23 


19 


VAL 


N 


17.53 


39.00 


7.86 


18.03 


19 


VAX 


CA 


18.80 


39.69 


7.58 


16.65 


19 


VAL 


CB 


19.73 


39.85 


6.85 


16.23 


19 


VAL 


CGI 


2i;n 


40.36 


8.46 


15.83 




VAL 


CG2 


19.13 


40.81 


9.84 


18.15 


19 


VAL 


C 


19.49 


38.71 


6.64 


15.42 


19 


VAL 


O 


19.70 


37.54 


7.01 


16.93 


20 


PRO 


N 


19,71 


39.10 


5.37 


11.17 


20 


PRO 


CD 


19.26 


40.27 


4.61 


9.27 


20 


PRO 


CA 


20 . 38 


38.14 


4.50 


9.38 


20 


PRO CB 


20.23 


38.75 


3.12 


8.45 


20 


PRO 


CG 


19 . 07 


39.67 


3.25 


9.42 


20 


PRO 


C 


21.82 


38.19 


4.97 


10.57 


20 


PRO 


o 


22.39 


39.28 


5.19 


10.82 


21 


ILE 


N 


22.37 


37.03 


5126 


10.67 


21 


ILE 


CA 


23.72 


36.97 


5.73 


10.40 


21 


ILE 


CB 


23.80 


36.13 


7.05 


10.18 


21 


ILE 


CG2 


25.24 


35.79 


7.37 


13.71 
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Residue Atom X 



21 


ILE 


CGI 


23.20 


21 


ILE 


CD1 


22.98 


21 ILE 


C 


24.42 


21 


ILE 


O 


23.84 


22 


TYR 


N 


25. 64 


22 


tyr ca 


26.50 


22 


TYR 


CB 


27.16 


22 


TYR 


CG 


26.17 


22 


TYR 


CD1 


25.76 


22 TYR 


CE1 


24.80 


22 


TYR 


CD 2 


25.61 


22 


TYR 


CE2 


24.65 


22 


TYR 


CZ 


24,26 


22 


TYR 


OH 


23.30 


22 


TYR 


C 


27.55 


22 


TYR 


O 


28.02 


23 


VAL N 


27.83 


23 


VAL 


CA 


28.86 


23 


VAL 


CB 


28.36 


23 


VAL 


CGI 


29.09 


23 


VAL CG2 


26.87 


23 


VAL 


C 


29.90 


23 


VAL 


0 


29.54 


24 


ALA 


N 


31.17 


24 


ALA 


CA 


32.27 


24 


ALA 


CB 


32.84 


24 


ALA 


C 


33.35 


24 


ALA 


O 


33.48 


25 


GLY 


N 


34.09 


25 


GLY 


CA 


35.17 



Fig. 5B 



Y 


2 


B 


36.87 


8.24 


7.05 


35.95 


9.42 


6.43 


36.24 


4.63 


11.21 


35.35 


4.04 


11.11 


36.66 


4.33 


12.65 


36.01 


3 i 34 


10. 47 


37.06 


2.49 


11.30 


37.79 


1.65 


15 .61 


37.27 


0.41 


18.56 


37.91 


-0.37 


18.37 


38.98 


2.08 


13.23 


39.63 


1.30 


17 .16 


39.09 


0.09 


17.86 


39.73 


-0.65 


22-48 


35.17 


4.06 


9.27 


35.58 


5.14 


7.45 


33.96 


3.60 


8.25 


33.09 


4.20 


8.74 


31.69 


4.57 


8.18 


31 • 19 • 


5.80 


7; 22 


31.66 


4.66 


9 . 15 


32.81 


3.14 


9.69 


32.52 


2.00 


11.20 


32.85 


3.51 


9.13 


32.58 


2 . 58 


5.59 


33.85 


2.06 


2.62 


31. 79 


3.28 


5.65 


31.81 


4.51 


2.99 


31fQ4 


2.49 


5.77 


30.23 


3.02 


6.58 
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Residue Atom X 



25 


GLY 


c 


35, 55 


25 


GLY 


O 


34.90 


26 


PHE 


N 


36.63 


26 PHE CA 


37.09 


26 


PHE CB 


38. 59 


26 


PHE 


CG 


39.48 


26 


PHE 


cbi 


39:75 


26 


PHE 


CD 2 


39.99 


26 


PHE 


CE1 


40.50 


26 


PHE 


CE2 


40.74 


26 


PHE 


CZ 


40.98 


26 


PHE 


C 


36.32 


26 


PHE 


o 


36.05 


27 


LEU 


N 


35.91 


27 


LEU 


CA 


35.20 


27 


LEU 


CB 


34.35 


27 


LEU 


CG 


32.94 


27 


LEU 


CDl 


32.31 


27 


LEU 


CD2 


32.97 


27 


LEU 


C 


36.25 


27 


LEU 


o 


35.93 


28 


ALA 


N 


37.48 


28 


ALA 


CA 


38.65 


28 


ALA CB 


38.52 


28 


ALA 


C 


39.90 


28 


ALA O 


39.85 


29 


LEU 


N 


41.04 


29 


LEU 


CA 


42.30 


29 


LEU CB 


43.11 


29 


LEU 


CG 


42.64 



Fig. 5C 



Y 


z 


B 


29.12 


2.07 


7.51 


28.91 


1.05 


7.61 


28.41 


2.40 


7,15 


27. 28 


;Vi : .:6i. 


7 . 60 


27.05 


1.82 


7.69 


27.94 


0.98 


10.69 


27.62 


-0.33 


11.02 


29.13 


1.49; 


9.49 


28.48 


-1.12: 


10.54 


29.99 


0.69 


7.24 


29.66 


-0,61 


6.87 


26.04 


2.01 


7.99 


25.84 


3.20 


7.09 


25.23 


1.03 


8.63 


23.98 


1.32 


9.80 


23.49 


0. 15 


7.49 


24 . 00 


-0.06 


7.63 


24.50 


1.21 


2.13 


25.06 


-1.07 


9.69 


22.93 


1.61 


9.77 


21.86 


2.11 


12.13 


23.24 


1.23 


9.85 


22.39 


1.43 


9.80 


21.12 


0.63 


8,55 


23. 14 


1.01 


10.74 


24.19 


0. 39 


11.52 


22.64 


1.44 


12.26 


23.22 


1.06 


12.96 


23.72 


2.27 


12.36 


25.03 


2.94 


10.60 
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Fig. 5D 



Residue 


Atom 


X 


. Y ■■■ 


2 


B 


29 LEU 


CD1 


43.35 


25.24 


4.24 


13.63 


29 


LEU 


CD 2 


42; 88 


26.20 


2.05 


8.28 


29 


LEU C 


42,99 


22.07 


0.34 


14.02 


29 


LEU 


O 


42-90 


20.92 


0.75 


12.85 


30 


TYR 


N 


43-64 


22 .40 


-0.76 


16.21 


30 


TYR 


CA 


44.30 


21.45 


-1;60 


17.27 


30 


TYR 


CB 


4066 


22.07 


-2.92 


15.53 


30 


TYR 


CG 


43.47 


22.22 


-T3.82 


11.82 


30 


TYR 


CD1 


42.51 


21.21 


-3.89 


7.98 


30 


TYR 


CE1 


41.42 


21.35 


-4.70 


7.53 


30 


TYR 


CD2 


43.30 


23.36 


-4. .59 


11.67 


30 


TYR 


CE2 


42.21 


23.51 


-5.40 


10.27 


30 


TYR 


CZ 


41.29 


22.51 


^5.45 


8.26 


30 


TYR 


OH 


40.24 


22.70 


-6.28 


11 . 33 


30 


TYR 


C 


45.45 


20.64 


-1.06 


19 . 34 


30 


TYR O 


45.46 


19.42 


-1.26 


23.88 


31 


ASP 


N 


46.46 


21.23 


-0.46 


18.47 


31 


ASP 


CA 


47.46 


20.31 


0.02 


22.18 


31 


ASP 


CB 


48.82 


20.49 


-0;64 


23.48 


3i 


ASP CG 


49 . 12 


19.40 


-1.64 


25.72 


31 


ASP ODl 


49.10 


Xi3, 21 


-1.26 


25.53 


31 


ASP 


OD2 


49.33 


19.73 


-2.83 


31.11 


31 


Asp 


C 


47.57 


20.27 


1 . 50 


24.40 


31 


asp 


o 


48 . 56 


19.77 


2.04 


26.77 


32 


SER 


N 


46.46 


20.65 


2.13 


26.99 


32 


SER 


CA 


46.27 


20.72 


3.60 


27.07 


32 


SER 


CB 


44.83 


21.14 


3.92 


25.49 


32 


SER OG 


43.90 


20.27 


3.27 


21.44 


32 


SER 


C 


46.67 


19.50 


4.47 


25.58 


32 


SER 


O 


47.21 


19.66 


5.57 


26.01 
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Fig. 5E 



Residue Atom X 



33 GLY N 


46.42 


33 GLY CA 


46.81 


33 GLY C 


45.62 


33 GLY O 


45.69 


34 ASP N 


44.51 


34 ASP CA 


43.29 


34 ASP CB 


42.09 


34 ASP CG 


41.52 


34 ASP. OOl 


41.43 


34 ASP OD 2 


41.18 


34 ASP C 


43.54 


34 ASP O 


44.53 


35 PRO N 


42.70 


35 PRO CD 


41.86 


35 PRO CA 


42.83 


35 PRO CB 


41.78 


35 PRO CG 


41.87 


35 PRO C 


42.46 


35 PRO O 


41.77 


36 GLY N 


42.91 


36 GLY CA 


42.64 


36 GLY C 


41.24 


36 GLY O 


41.03 


37 GLU N 


40.29 


37 GLU CA 


38.87 


37 GLU CB 


38.02 


37 GLU CG 


36.48 


37 GLU CD 


35.63 


37 GLU OE1 


35.51 


37 GLU OE2 


35 . 11 



Y 


Z 


B 


18 . 30 


3.98 


22.89 


17.14 


4.77 


21.93 


16.37 


5.31 


21.48 


15.71 


6.35 


20.64 


16.46 


4.59 


22.42 


15 . 74 


4.98 


21.94 


16.12 


4.09 


19.38 


17.48 


4.40 


18.22 


18.31 


3.48 


16.27 


17.71 


5.57 


19.82 


14.26 


4.80 


22.11 


13.85 


4.18 


24.20 


13,44 


5.41 


21.82 


13.79 


6.56 


24.22 


11; 99 


5.29 


22.07 


11. 50 


6.27 


22.82 


12.52 


7 ,35 


24 .27 


11.60 


3.85 


23.00 


12.34 


3.15 


22.94 


10.41 


3.43 


23.64 


9.93 


2.09 


23.75 


10.26 : 


1.64 


24.43 


11.01 


0.70 


23.27 


9.73 


2.38 


27.39 


9.94 


2.11 


29.09 


9.32 


3.25 


32.88 


9.58 


3. 18 


36.03 


8.54 


3.98 


37.16 


8.66 


5.25 


36.25 


7.61 


3.30 


36.95 
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Residue Atom X 

37 GLU C 38.55 

37 . GLU O 38. 15 

38 LEU N 38.77 
38 XEU CA 38. 44 
38 LEU CB 38.81 
38 LEU CG 37,90 
38 LEU GDI 36.48 
38 LEU; CD 2 38 . 44 
38 LEU C 39.06 

38 LEU O 38.38 

39 ALA N 40.36 
39 ALA CA 41.19 
39 ALA CB 42.49 
39 ALA C 40.50 

39 ALA O 40.01 

40 LEU N 40.50 
40 LEU CA 39; 87 
40 LEU CB 38.65 
40 LEU CG 37.44 
40 LEU CD1 36.92 
40 LEU CD 2 36. 40 
40 LEU C 40.90 

40 LEU O 41.38 

41 ASP N 41.30 
41 ASP CA 42.30 
41 ASP CB 43.22 
41 ASP CG 42.56 
41 ASP OD1 42.85 
41 ASP OD2 41.75 
41 ASP C 41.64 



Fig. 5F 



Y 


Z 


B 


11 .43 


1.94 


29.01 


11.87 


0.84 


32 .05 


12.21 


3.00 


25.79 


13.62 


2.95 


22 . 29 


14.28 


4.28 


21.83 


13.88 


5.44 


22.40 


13.63 


4.92 


18.69 


12.61 


6.10 


24.95 


14.39 


1-80 


21.48 


15.13 


1 .08 


19:95 


14.19 


1.67 


23.17 


14.85 


0.67 


22.76 


14.07 


0.52 


22.75 


15.06 


-0.69 


22 . 96 


14.11 


-1.32 


25.23 


16.30 


-1.17 


20.76 


16.63 


-2.43 


17.48 


17.52 


-2.12 


16.13 


17. 70 


-3.04 


11. 75 


16.41 


-3 . 53 


7.63 


18.45 


-2.26 


12.64 


17 ; 37 


-3.29 


16.67 


18.43 


-2 .90 


19.63 


16; 81 


-4.41 


15.24 


17.48 


-5.25 


15.78 


16.47 


-5.88 


14.72 


15.72 


-6.99 


15.87 


15.99 


-8.18 


16.55 


14.85 


-6.63 


15.87 


18.36 


-6.33 


16.91 
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Residue Atom 

41 ASP O 

42 PRO N 
42 PRO CD 
42 PRO CA 
42 PRO CB 
42 PRO CG 
42 PRO C 

42 PRO O 

43 ASP N 
43 ASP CA 
43 ASP CB 
43 ASP CG 
43 ASP OD1 
43 ASP OD2 
43 ASP C 

43 ASP O 

44 THR N 
44 THR CA 
44 THR CB 
44 THR OG1 
44 THR CO 2 
44 THR C 

44 THR O 

45 VAL N 
45 VAL CA 
45 VAL CB 
45 VAL CGI 
45 VAL CG2 
45 VAL C 
45 VAL O 



X 

40.43 
42.44 
43.90 
41.91 
43.12 
44. 21 
41.22 
40.29 
41.64 
40,98 
41.89 
42.74 
43.04 
43.07 
39.55 
38.66 
39.33 
38.03 
38.17 
39.06 
36.83 
37.11 
35.95 
37.63 
36.87 
37.65 
37.07 
37.62 
36.46 
35.34 



Y 

18.28 
19.17 
19.34 
20 . 05 
20.93 
20.03 
19.46 
20.07 
18.29 
17.71 
16.70 
17.34 
18.55 
16.64 
17.19 
17.27 
16.70 
16.25 
15.58 
14.46 
15.17 
17.46 
17.37 
18.58 
19.82 
20.83 
22.23 
20.37 
20.46 
20.92 



ig. 5G 
Z 

-6.55 
-7.06 
-6.96 
-8.10 
-8.44 
-8.25 
-9.33 
-9.88 
-9.78 
-10.95 
-11.63 
-12.71 
-12.65 
-13.66 
-10.68 
-11.53 
-9.47 
-9 . 04 
-7.68 
-7.80 
-7.11 
-8.90 
-9.25 
-8.40 
-8.21 
-7.32 
-7.41 
-5.91 
-9.55 
-9 . 7 3 



B 

16.56 
17.31 
15.77 
16.95 
12.88 
14.99 
17.30 
17.30 
18.14 
18.82 
17.15 
15 . 78 
15.07 
19.23 
19.69 
20.59 
18.93 
16.75 
19 T 05 
20.07 
18 . 19 
15.66 
17.63 
14,40 
12.95 
10.87 
8.51 
9.61 
14.62 
15.51 
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Residue Atom X 

46 ARG N 37.38 

46 ARG CA 37.15 

46 ARG CB 38.44 

46 ARG CG 38.45 

46 ARG CD 39.37 

46 ARG NE 38.95 

46 ARG CZ 39.39 

46 ARG NH1 38.92 

46 ARG NH2 40.32 

46 ARG C 36.02 

46 ARG O 35.16 

47 ALA N 36.08 
47 ALA CA 35.09 
47 ALA CB 35.49 
47 ALA C 33.69 

47 ALA O 32.74 

48 ALA N 33.56 
48 ALA CA 32.28 
48 ALA CB 32.33 
48 ALA C 31.75 

48 ALA O 30.70 

49 LEU N 32.46 
49 LEU CA 32.00 
49 LEU CB 33.05 
49 LEU CG 33.42 
49 LEU CD1 34.37 
49 LEU CD2 32.17 
49 LEU C 31.70 

49 LEU O 32.52 

50 PRO N 30.56 



Fig. 5H 

Y Z B 

20.45 -10.51 16.51 

20.98 -11.85 16.58 

20.77 -12.66 20.37 

21.26 -14.09 26.06 

22.49 -14.20 34.14 

23.59 -13.30 38.64 

24.85 -13.38 40. 55 
25.76 -12.51 : 40.97 
25.22 -14.30 41.02 

20.18 -12.49 14.81 
20.7 3 -13.13 13.14 

18.86 -12.34 15.77 

17.92 -12.86 15.83 
16.52 -12. 52 15.76 

18.19 -12.32 16.84 
18.09 -13.06 17.38 
18.52 -11.04 17 .21 
18.82 -10.41 17.52 
18.41 -8.95 17.33 
20.26 -10.53 17.33 
20.57 -10.03 16.52 
21.14 -11.22 17.96 
22.52 -11.33 19.43 
23.49 -10.79 18.53 
23.38 -9.33 16.94 
24.52 -9.02 14.90 
23.38 -8.46 13.36 

22.93 -12.76 21.68 
22.70 -13.65 23.49 
23.63 -12.99 22.44 
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Fig. 51 

Residue Atoih X Y Z 



50 PRO CD 


30.23 


50 PRO CA 


29.58 


50 PRO CB 


28. 68 


50 PRO CG 


28.79 


50 PRO C 


28.82 


50 PRO O 


28 ; 61 


51 P RO N 


28.41 


51 PRO CD 


28.46 


51 PRO CA 


27.67 


51 PRO CB 


27.52 


51 PRO CG 


27.42 


51 PRO C 


26.34 


51 PRO O 


25.66 


52 GLU N 


26.03 


52 GLU CA 


24. 83 


52 GLU CB 


24,59 


52 GLU CG 


23.33 


52 GLU CD 


23.50 


52 GLU OEl 


23.96 


52 GLU OE2 


23.20 


52 GLU C 


23.59 


52 GLU O 


22. 9 1 


53 ASN N 


23.30 


53 ASN CA 


22.16 


53 ASN CB 


21.16 


53 ASN CG 


20.72 


53 ASN OD1 


21.10 


53 ASN ND2 


19.96 


53 ASN C 


22.60 


53 ASN O 


23.48 



24.24 -14.29; 20V44 

24.03 ^1K?7 20.59 

24.98 -12.73 20.21 

24.47 -14.15 20.99 
22 .83 -11.46 2b. 00 
21.86 -12.20 19.97 
22.86 -10. 18 18.40 
23.88 -9V13 17.89 
21; 69 --9 . 71 18.78 

21.96 -8.23 16.82 
23.42 -8.19 16.19 
21.57 -10.46 21.71 

22.57 -10.79 21.62 
20.32 r-10.82 22.45 

19.97 -11.54 22i:76 

18.48 -11.36 24.61 
18.02 ^11:. 96 27.88 
17.70 -13.40 28.89 
18.61 -14,17 31.44 
16.53 -.13 .72 26.97 
20.73 -11.05 22.81 
21.41 -11.83 23.60 

20.58 -9^77 20.97 
21.23 -9 . 18 20.23 
20.19 -8.71 23.40 
19.28 -9.82 28.64 
18.10 —9.84 35.51 
19.81 -10.78 28. Id 
2 2. pj5 -8,01 19.30 
21.64 -7.27 21. 50 
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Residue Atom X 
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31.40 


7.88 


6.92 


30.13 


8.78 


5.83 


33.51 


8.95 


11.52 


33.64 


9.67 


14 . 84 


34.05 


9.25 


13.03 


34.79 10.48 


11.73 
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Res idue Atom X 



89 VAL 


CB 


13.45 


89 VAL 


CGI 


12.07 


89 VAL 


CG2 


13.49 


89 VAL 


C 


14.26 


89 VAL 


o 


14.28 


90 GLN 


N 


14.04 


90 GLN 


CA 


13.85 


90 GLN 


CB 


13.14 


90 GLN 


CG 


11.67 


90 GLN 


CD 


11.00 


90 GLN 


OE1 


11.68 


90 GLN 


NE2 


9 .67 


90 GLN 


C 


15.20 


90 GLN 


O 


15.34 


91 LEU 


N 


16. 20 


91 LEU 


CA 


17.56 


91 LEU 


CB 


18.45 


91 LEU 


CG 


19.93 


91 LEU 


GDI 


20.18 


91 LEU 


CD2 


20.61 


91 LEU 


C 


18.01 


91 LEU 


0 


18.61 


92 GLU 


N 


17 .66 


92 GLU 


CA 


18.02 


92 GLU 


CB 


17.63 


92 GLU 


CG 


17.52 


92 GLU 


CD 


16.97 


92 GLU 


OE1 


17.21 


92 GLU 


OE2 


16.29 


92 GLU 


C 


17.44 



Fig. 5S 

y z s 

35.90 10.31 13.04 

35.28 10.12 15.08 

36.86 11.49 12.47 

33.88 11.68 11.56 

34.33 12.81 10.96 
32.59 11.43 11.77 
31.61 12.51 12.33 

30.36 12.03 10.30 
30.55 11.89 13.90 
29.31 11.36 17.26 

28.34 11.01 17.86 
29.31 11.31 14.90 
31.25 13.12 13.24 

31.18 14.33 14.62 
31.01 12.28 12.44 
30.72 12.74 li.il 

30.49 11.54 9.40 
30.33 11.76 8.68 
29.11 12.58 9.22 

30.19 10.45 9.24 
31,98 13.47 11.99 
31.92 14.53 11.04 
33.11 12.91 12.25 

34.37 13.51 14.20 

35.50 12.56 19.07 

36.89 13.19 21.54 
37.88 12.19 23.75 
37.67 10.96 19.07 
38.85 12.66 24.68 
34.58 14.89 13.85 
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EP0807 687A2 



Residue Atom 

92 CLU O 

93 ARC N 
93 ARG CA 
93 ARG CB 
93 ARG CG 
93 ARG CD 
93 ARG NE 
93 ARG CZ 
93 ARG NH1 
93 ARG NH2 
93 ARG C 

93 ARG O 

94 VAL N 
94 VAL CA 
94 VAL CB 
94 VAL CGI 
94 VAL CG2 
94 VAL C 

94 VAL O 

95 LEU N 
95 LEU CA 
95 LEU CB 
95 LEU CG 
95 LEU CD 1 
95 LEU CD 2 
95 LEU C 

95 LEU O 

96 GLU N 
96 GLU CA 
96 GLU CB 



Fig. 5T 

Z B 



X 

18 . 16 
16.16 
15,51 
13.98 
13.44 
13.70 
13.09 
13.19 
1.2.56 
13.90 
15.89 
16.18 
15.89 
16.24 
16.48 
17.00 
15 . 22 
17.52 
17,59 
18-. 53 
19.83 
20.81 
21.99 
21 .83 
22.12 
19.66 
20.00 
19.11 
18.92 
18.11 



Y 

35.01 
34.28 
34.47 
34.51 
35.55 
37.04 
37.90 
39.24 
39.85 
39.98 
33.42 
33.77 
32.16 
31.05 
29.77 
28.67 
29.34 
31.37 
31,16 
31.85 
32.21 
32.54 
31.63 
30.26 
31.55 
33.41 
33.32 
34.52 
35.74 
36.80 



15.79 
15.09 
16.39 
16.24 
15.26 
15.62 
14 . 59 
14.47 
13.46 
15.32 
17.45 
18.59 
17.05 
17.93 
17.13 
18.01 
16.50 
18.68 
19.90 
17.95 
18.50 
17.36 
16.98 
17.59 
15.46 
19.42 
20.60 
18.91 
19.71 
18.97 



16.48 
13.91 
11.99 
15.54 
20.43 
27.76 
33.37 
32 . 48 
34.48 
31.73 
9.12 
9.17 
6.89 
.02 
5.90 
5.97 
10.65 
10.18 
11.82 
10.80 
10.14 
9.46 
8.46 
8.92 
2.00 
11.97 
11.21 
14.36 
16.50 
18.80 
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EP0807 687 A2 



Residue Atom 

96 GLU CG 
96 GLU CD 
96 GLU OE1 
96 GLU OE2 
96 GLU C 

96 GLU O 

97 THR N 
97 THR CA 
97 THR CB 
97 THR OG1 
97 THR GG2 
97 THR C 

97 THR O 

98 ALA N 
98 ALA CA 
98 ALA CB 
98 ALA C 

98 ALA O 

99 ALA N 
99 ALA CA 
99 ALA CB 
99 ALA C 
99 ALA O 

100 SER N 
100 SER CA 
100 SER CB 
100 SER OG 
100 SER C 

100 SER O 

101 ALA N 



:Fig. 5U 

Z B 



X 

18.81 
17.84 
18.. 33 
16.59 
18.22 
18.39 
17.33 
16.68 
15.25 
15.26 
14.43 
17.54 
17.75 
18.09 
18.91 
19.60 
19.93 
20.08 
20.60 
21,63 
22,40 
20.97 
20.46 
20.95 
20.41 
20.05 
19.10 
21.66 
22.04 
22.20 



Y 

37.50 
38.28 
39.02 
38.15 
35.49 
36.21 
34.54 
34.27 
33.77 
32V62 
34.84 
33*32 
33.57 
32 . 27 
31.28 
30.40 
31.98 
31.72 
32.94 
33.69 
34.60 
34.51 
35.59 
33.99 
34.73 
33.73 
32 . 79 
35.63 
35.88 
36.16 



17.84 
16.98 
16.07 
17.20 
21.03 
22.01 
21.03 
22 . 27 
22.05 
21 .20 
21.37 
23.13 
24.32 
22.50 
23.19 
22 . 19 
24.01 
25.19 
23 . 40 
24; 08 
23.12 
25.10 
24.80 
26.33 
27.48 
28, 59 
28.11 
27.83 
29.00 
26.75 



23.30 
29.76 
32.86 
28.34 
16.75 
15.67 
16.21 
19.53 
21.08 
21.77 
22.70 
19.94 
22 . 37 
18.83 
14.28 
13.42 
13 . 36 
14.87 
13.17 
15.11 
12 . 19 
18.- 62 
21.12 
22 . 85 
26.09 
24.21 
22.05 
26.19 
23.67 
25.61 
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EP 0 807 687 A2 



Residue Atom 



101 


ALA 


CA 


101 


ALA 


CB 


101 


ALA 


C 


101 


ALA 


O 


102 


ALA 


N 


102 


ALA 


CA 


102 


ALA CB 


102 


ALA 


C 


102 ALA 


o 


103 


I LB 


N 


103 


ILE 


CA 


103 


ILE 


CB 


103 


ILE 


C 


103 


ILE 


o 


103 


ILE 


OT 


113 


ARG 


CB 


113 


ARG 


CG 


113 


ARG 


CD 


113 


ARG 


NE 


113 


ARG CZ 


113 


ARG 


NH1 


113 


ARG 


NH2 


113 


ARG 


C 


113 


ARG 


O 


113 


ARG 


N 


113 


ARG CA 


114 GLU 


N 


114 


GLU 


CA 


114 


GLU 


CB 


114 


GLU 


CG 


114 


GLU 


CD 



Fig. 5V 
Y 2 



X 

23.37 
23.54 
23,49 
22.76 
24.35 
24.70 
25.58 
25.57 
25 . 24 
26.44 
27,37 
28.76 
27.41 
28.33 
26.56 
23.51 
24 . 59 
25.59 
26.33 
26.69 
27.36 
26.40 
22.24 
21.47 
21.85 
22.77 
22.59 
22.34 
21.77 
22^55 
22.26 



36.94 
37.60 
37.96 
38.98 
37.61 
38.56 
37.91 
39.33 
40.43 
38.53 
38.98 
39.19 
37.85 
37.87 
36.91 
46.04 
47.13 
47.03 
45.76 
45.09 
43.93 
45.60 
44 .52 
43.97 
47.03 
45.91 
44.05 
42.73 
42.92 
43.98 
43.99 



26.73 
25.37 
27.81 
27.82 
28.77 
29.82 
30.86 
28. 83 
28.39 
28.25 
27.25 
27.89 
26 .21 
25.33 
26.34 
.17. 34 
17.30 
18.47 
18.47 
19.57 
19.47 
20.77 
15.77 
16.52 
15.77 
16.00 
14.60 
14.04 
12.65 
11.90 
10.42 



B 

28.22 
28.74 
29.83 
30.02 
30.00 
30.27 
31.28 
29. 14 
28.35 
29.66 
33.49 
33.70 
35.49 
36.26 
36.09 
18.99 
20.59 
25^46 
29.74 
28.63 
26.03 
31.45 
20.25 
21.30 
22.12 
19.32 
23.15 
23.09 

24.43 
27.32 
33.37 
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EP 0 807 687 A2 



Fig, 5W 



Residue Atom 

114 GLU OEl 
114 GLU OE2 
114 GLU C 

114 GLU O 

115 GLU N 
115 GLU GA 
115 GLU G8 
115 GLU CG 
115 GLU CD 
115 GLIJ OEl 
115 GLU OE2 
115 GLU C 

115 GLU O 

116 ARG N 
116 ARC GA 
116 ARG CB 
116 ARG CG 
116 ARG CD 
116 ARG NE 
116 ARG CZ 
.116 ARG NH1 
116 ARG NH2 
116 ARG C 

116 ARG O 

117 LEU N 
117 LEU CA 
117 LEU CB 
117 LEU CG 
117 LEU CD1 
117 LEU CD2 



X 


Y 


21.80 


42.94 


22.51 


45.06 


23.79 


42 . 18 


24.08 


41.27 


24.69 


42.89 


26,10 


42.60 


26.85 


43 . 88 


27.12 


44.94 


25.99 


46.01 


25.17 


46.29 


25v93 


46.60 


26.07 


41.52 


26.87 


40.61 


25.06 


41.59 


24.84 


40.62 


23.68 


41.05 


24/02 


41.10 


24. 12 


39.70 


24.52 


39.92 


25.77 


39.76 


26.73 


39.34 


26.07 


40.15 


24.49 


39.31 


24.93 


38.27 


23.67 


39.39 


23.27 


38.20 


22.25 


38.55 


21.97 


37.39 


21 . 28 


36.26 


21.18 


37.83 



Z 


B 


9.89 


35.72 


9.79 


34.77 


13.92 


22.64 


13.15 


20.26 


14.60 


22.39 


14.73 


20.62 


15.18 


22.97 


14.04 


31 . 25 


13.77 


37w09 


14.68 


38.27 


12 .64 


36.47 


15.82 


18.19 


15.84 


16.89 


16.67 


18.07 


17.73 


17.02 


18 . 62 


19.38 


20:. 15 


29.57 


20.92 


30.71 


22.32 


32.10 


22.78 


33.92 


21.95 


33.08 


24.04 


33.45 


17.06 


14.36 


17.50 


15.85 


16.02 


12.55 


15.27 


11.60 


14.17 


10.36 


13.20 


11.78 


13.94 


10.40 


11.95 


9.62 
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EP 0 807 687 A2 



Fig. 5X 



Residue Atom 


X 


Y 


Z 


B 


117 LEO C 


24.51 


37.57 


14.63 


12.59 


117 LEU 0 


24.73 


36.35 


14.74 


14.14 


118 LEU N 


25.32 


38.40 


13.97 


10.04 


118 LEU CA 


26.52 


37.92 


13.34 


8.44 


118 LEU CB 


27.17 


39.06 


12.59 


6. 10 


118 LEU CG 


26.92 


39.21 


11.11 


4.04 


118 LEU CD1 


26. 22 


38.02 


10.54 


2.00 


118 LEU CD 2 


26.22 


40.51 


10.86 


2.00 


IIS LEU C 


27.52 


37.32 


14.33 


9.99 


118; LEU O 


28.18 


36 . 33 


14.04 


11.91 


119 TYR N 


27.59 


37.90 


15.52 


11.11 


119 TYR CA 


28.49 


37.42 


16.56 


12.87 


119 TYR CB 


28.61 


38.46 


17.68 


17.73 


119 TYR CG 


29.24 


38.00 


18.98 


22.08 


119 TYR CD1 


28.54 


37.18 


19.87 


24.95 


119 TYR CE1 


29.06 


36.83 


21.09 


25.82 


119 TYR CD2 


30.50 


38.46 


19.36 


22.55 


119 TYR CE2 


31.03 


38.12 


20.57 


24.18 


119 TYR CZ 


30.30 


37.31 


21.43 


27.76 


119 TYR OH 


30.77 


37. 00 


22 . 69 


36.13 


119 TYR C 


28.04 


36; 06 


17.09 


12.48 


119 TYR O 


28 .88 


35.20 


17.37 


14.79 


120 LEU N 


26.73 


35.85 


17.18 


9. SO 


120 LEU CA 


26.20 


34.60 


17.66 


6.08 


120 LEU CB 


24.73 


34.78 


18.06 


6.24 


120 LEU CG 


24.30 


35.27 


19.45 


5.20 


120 LEU CD 1 


24.96 


36.55 


19.82 


6.12 


120 LEU CD 2 


22.83 


35.47 


19.46 


4.68 


120 LEU C 


26.36 


33.45 


16.66 


4.31 


120 LEU O 


26.77 


32.35 


17.01 


3.72 
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EP 0 807 687 A2 



Fig. SY 



Residue Atom 


X 


Y 


Z 


B 


121 HE N 


26.06 


33.73 


15.39 


2.53 


121. ILB CA 


26.16 


32 . 69 


14.37 


3.35 


121: ILE CB 


25.36 


33.09 


13.09 


3.10 


121 ILE CG2 


25.98 


34.28 


12.42 


3.81 


121 ILE CGI 


25 . 33 


31.95 


12.07 


3.74 


121 ILE.. CD 1 


24.37 


30.88 


12.38 


8.68 


121 ILE C 


27.60 


32.30 


14.04 


5.31 


121 ILE O 


27.89 


31. 12 


13.86 


5.15 


122 THR N 


28.52 


33.28 


14.05 


5.85 


122 THR CA 


29.94 


33 . 03 


13.76 


4.14 


122 THR CB 


30.72 


34.30 


13.73 


3.64 


122 THR OG1 


30.31 


35.09 


12.62 


7.50 


122 THR CG2 


32 . 19 


33.99 


13.61 


2.50 


122 THR C 


30.64 


32. 10 


14.72 


5.58 


122 THR O 


31.31 


31.16 


14.31 


5.86 


123 ASN N 


30.50 


32.38 


16.02 


7.95 


123 ASN CA 


31.11 


31.58 


17.08 


7.96 


123 ASN CB 


31.24 


32.40 


18.35 


9.01 


123 ASN CG 


32.26 


33.52 


18.22 


10.01 


123 ASN OD1 


31.93 


34.70 


18.14 


6.01 


123 ASN ND2 


33.52 


33.13 


18.16 


12.74 


123 ASN C 


30.40 


30.27 


17.34 


8.91 


123 ASN 0 


31 .02 


29.31 


17.77 


12.08 


124 TYR N 


29.10 


30.21 


17.07 


9.22 


124 TYR CA 


28.35 


ii8.97 


17.27 


9.33 


124 TYR CB 


26.83 


29.25 


17.42 


6.09 


124 TYR CG 


26.10 


28.12 


18.13 


2.89 


124 TYR CD1 


26.21 


27.98 


19.51 


2.00 


124 TYR CE1 


25.65 


26.90 


20.16 


2.00 


124 TYR CD 2 


25.41 


27.15 


17.43 


2.96 
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Fig. SZ 



Rea idue 


Atom 


X 


Y 


Z 


B 


124 


TYR 


CE2 


24.85 


26.06 


18.08 


2.00 


124 


TYR CZ 


24.98 


25.95 


19 . 44 


2.00 


124 TYR OH 


24.45 


24.90 


20.09 


8.86 


124 


TYR 


C 


28.65 


27.97 


16.13 


8v61 


124 


TYR 


O 


28.92 


26.79 


16.35 


8.04 


125 


LEU 


N 


28.61 


28.45 


14.91 


9.47 


125 


LEU 


CA 


28.87 


27.57 


13.78 


10. 58 


125 


LEU 


CB 


27.57 


27.34 


13.02 


12.80 


125 


LEU 


CG 


26.38 


26.77 


13.80 


8.87 


125 


LEU 


CD1 


25.14 


27.30 


13.12 


10 . 24 


125 


LEU 


CD 2 


26.40 


25.25 


13.86 


6.51 


125 


LEU 


C 


29.96 


28.21 


12.90 


10.55 


125 


LEU 


O 


29.67 


28.87 


11.88 


7.34 


126 


PRO 


N 


31.23 


28.02 


13.29 


11.29 


126 


PRO 


CD 


31 . 71 


27.28 


14.47 


10.63 


126 


PRO 


CA 


32.37 


28.57 


12.56 


9.46 


126 


PRO 


CB 


33.49 


28.56 


13.60 


7.45 


126 


PRO 


CG 


32.85 


28.11 


14.89 


8.18 


126 


PRO 


C 


32.81 


27.76 


11.35 


9.95 


126 


PRO 


o 


33.57 


28.28 


10.53 


10.59 


127 


SER 


N 


32.35 


26.51 


11.23 


7 . 34 


127 


SER 


CA 


32.78 


25 . 64 


10.14 


7.69 


127 


SER 


CB 


33.33 


24.36 


10.71 


7 .69 


127 


SER 


OG 


34.45 


24.61 


11.53 


12.66 


127 


SER 


C 


31.75 


25.27 


9. 10 


7.85 


127 


SER 


o 


30.58 


25.48 


9.30 


11.85 


128 


VAL 


N 


32.23 


24.80 


7.95 


4.94 


128 


VAL 


CA 


31.36 


24.32 


6.89 


5.12 


128 


VAL 


CB 


31.40 


25. 12 


5.59 


2.60 


128 


VAL 


CGI 


31.07 


26.50 


5.86 


11.40 
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Residue Atom 



128 


VAL 


CG2 


128 


VAL 


C 


128 


VAL 


O 


129 


SER 


N 


129 


SER 


CA 


129 


SER 


CB 


129 


SER 


OG 


129 


SER 


C 


129 


SER 


0 


130 


LEU 


N 


130 


LEU 


CA 


130 


LEU 


CB 


130 


LEU 


CG 


130 


LEU 


CD1 


130 


LEU 


CD 2 


130 


LEU 


C 


130 


LEU 


O 


131 


SER 


N 


131 


SER 


CA 


131 


SER 


CB 


131 


SER 


OG 


131 


SER 


C 


131 


SER 


0 


132 


THR 


N 


132 


THR 


CA 


132 


THR 


CB 


132 


THR 


OG1 


132 


THR 


CG2 


132 


THR 


C 


132 


THR 


O 



Fig. 5AA 

x y z b 



32.70 
31.84 
32,97 
30.97 
31.32 
30.73 
31.11 
30.68 
29.51 
31.47 
30.93 
31.97 
31.88 
30.63 
33.15 
30.56 
31.36 
29.32 
29.03 
27.65 
27.68 
29.16 
28.84 
29.73 
29.89 
31.34 
31.80 
32.24 
29.00 
29.23 



25.03 
22.93 
22.58 
22.13 
20 . 78 
19.90 
18.56 
20.52 
20.77 
20.13 
19.85 
20.16 
19.67 
20.19 
20.15 
18.41 
17.56 
18.10 
16.71 
16.35 
16.30 
16.49 
17.37 
15.36 
14.98 
14.59 
13.73 
15.82 
13.77 
12.74 



4.93 
6.62 
6.92 
6.04 
5.73 
6.80 
6.62 
4.37 
4.20 
3.38 
2.07 
0.99 
-0.47. 
-1.18 
-1.20 
1.96 
2.22 
1.66 
1.46 
1.96 
3.36 
-0.04 
-0.85 
-0.41 
-1.80 
-2.10 
-1.08 
-2.18 
-1,94 
-1.28 



2.00 
7 .19 

11.48 
6.97 
7.38 
8.32 

14.12 
9.06 

11.11 
8 . 54 
8.69 

12.13 

I. 1.59 
7.88 

12.99 
7.67 
10.85 
7.41 
10.24 
12.02 
18.85 
12.33 
13.24 
14.15 
15.87 
13.37 
12.74 

II. 44 
18-29 
19.88 
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Residue Atom 

133 LYS N 
133 LYS CA 
133 LYS CB 
133 LYS C 
133 LYS O 
133 LYS OT 
141 PRO CB 
141 PRO C 
141 PRO O 
141 PRO N 

141 PRO CA 

142 ASP N 
142 ASP CA 
142 ASP CB 
142 ASP CG 
142 ASP OD1 
142 ASP OD2 
142 ASP C 

142 ASP O 

143 ARG N 
143 ARG CA 
143 ARG CB 
143 ARG CG 
143 ARG CD 
143 ARG NE 
143 ARG CZ 
143 ARG NH1 
143 ARG NH2 
143 ARG C 
143 ARG O 



Fig. 5BB 
X Y Z 



27.94 
26-95 
25.72 
27,51 
28.76 
26.63 
35.57 
33.22 
33.51 
33.44 
34.01 
32.12 
31.21 
30.18 
29.62 
29.84 
28.98 
30.52 
30.73 
29.65 
29.00 
28.28 
29.03 
28.92 
29.52 
30.76 
31.20 
31.57 
28.10 
27.83 



13.93 
12.87 
13.45 
11.62 
11.46 
10.80 
12.86 
13.47 
13.12 
11.63 
12.96 
14,16 
14.78 
13.81 
12.83 
12.97 
11.87 
15.89 
16.00 
16.66 
17 i 79 
18.61 
18.65 
19.99 
20.08 
20.49 
20.56 
20.78 
17.42 
18.25 



-2.72 
-2.99 
-3.76 
-3.73 
-3.88 
-4,13 
-10.86 
-11.76 
-12.90 
-10.15 
-10.54 
-11.45 
-12.41 
-13.02 
-12.03 
-10.82 
-12.49 
-11.63 
-10.43 
-12.28 
-11.63 
-12.67 
-13. 97 
-14.54 
-15.87 
-16.11 
-17.36 
-15.10 
-10.43 
-9.52 



B 

22.98 
26.56 
22.20 
27.59 
23.36 
33 .47 
23; 68 
26.20 
24.99 
31*18 
28.79 
25 ; 77 
24.78 
22.65 
20.99 
22.51 
19.92 
24 . 33 
24.66 
23.24 
22.71 
21.47 
21.99 
28.60 
33.70 
33.84 
34. 28 
32.21 
24.76 
25.81 
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Fig. SCC 



Residue Atom 


X 


Y 


Z 


B 


144 THR N 


27.71 


16.16 


-10.40 


22.71 


144 THR CA 


26.88 


15.60 


-9.34 


21.04 


144 THR CB 


26.08 


14.44 


-9.92 


22.19 


144 THR OG1 


?6v90 


13.73 


-10.86 


25.50 


144 THR CG2 


24.89 


14.96 


-10.65 


25.73 


144 THR C 


27.72 


15.09 


-8.16 


19.87 


144 THR 0 


27.34 


14 . 14 


-7.47 


20.20 


145 LEU N 


28.88 


15.69 


-7.96 


19.59 


145 LEU CA 


29.74 


15.22 


-6.88 


17.69 


145 LEU CB 


31.22 


15.48 


-7.22 


15 . 20 


145 LEU CG 


32.22 


15.05 


-6.15 


16.04 


145 LEU CD 1 


32.20 


13.56 


-5.96 


14.53 


145 LEU CD 2 


33.59 


15.53 


-6.50 


13.03 


145 LEU C 


29. 34 


15.89 


-5 . 59 


17.52 


145 LEU O 


29.11 


15.23 


-4.61 


20.75 


146 PHE N 


29.18 


17.20 


-5.63 


17.08 


146 PHE CA 


28.80 


17.99 


-4.46 


16.09 


146 PHE CB 


29.26 


19.43 


-4.70 


15.22 


146 PHE CG 


30.77 


19.58 


-4.82 


13.02 


146 PHE CD1 


31.33 


20.81 


-5.10 


8.98 


146 PHE CD2 


31.62 


18 .49 


-4.60 


12.64 


146 PHE CE1 


32.72 


20.96 


-5.14 


8.43 


146 PHE CE2 


32.99 


18.63 


-4 .65 


10.95 


146 PHE CZ 


33.55 


19.87 


-4.92 


8.47 


146 PHE C 


27.28 


17.94 


-4.12 


15.64 


146 PHE 0 


26.45 


18.43 


-4.89 


17.26 


147 ALA N 


26.93 


17.30 


-3.00 


13.26 


147 ALA CA 


25.55 


17.20 


-2.55 


8.71 


147 ALA CB 


25.41 


16.04 


-1.61 


7.80 


147 ALA C 


25.10 


18.50 


-1.89 


8.81 
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Residue Atom 

147 ALA O 

148 HIS N 
148 HIS CA 
148 HIS C 
148 HIS O 
148 HIS CB 
148 HIS CG 
148 HIS NDl 
148 HIS CD 2 
148 HIS NE2 

148 HIS CE1 

149 VAL N 
149 VAL CA 
149 VAL CB 
149 VAL CGI 
149 VAL CG2 
149 VAL C 

149 VAL O 

150 ALA N 
150 ALA CA 
150 ALA CB 
150 ALA C 

150 ALA 0 

151 LEU N 
151 LEU CA 
151 LEU CB 
151 LEU CG 
151 LEU CD 1 
151 LEU CD 2 
151 LEU C 



Fig 

' • X--- Y . 

24.22 19.17 

25; 72 18.90 

25.34 20.3.4 

26.51 20.61 
27.57 20.01 
24 ill 19.91 

24.35 18.95 

24.75 19.32 
24.25 17.60 
24.59 17.13 
24.88 18.20 
26.28 21.66 
27.28 22; 20 
27:91 23.52 
27.13 24.01 
28.02 24.63 
26^66 22.41 

25.76 23,23 
27.07 21; 63 
26.54 21.77 
26.61 20. 47 

27.27 22.85 
28.45 23.04 

26.52 23.64 
27.04 24.68 
25.96 25.72 
26 .17 27.20 
26.80 27.33 
24.86 28; 01 

27.28 23.87 



5DD 

Z B 

-2.37 10.64 

-0.80 8.71 

r.0.15 8,60 

0.73 8.75 

0.73 9.64 

0.72 7.49 

1.85 10.55 

3.11 14.28 

1.89 13.72 
3 . 17 10.96 

3.87 11.30 
1.52 5.64 
2.42 4.43 
1.85 2.00 
0.72 2.60 

2.90 2.00 

3.81 5.08 
3.99 6.81 
4.79 4.31 

6.12 4.19 

6.82 2,00 
6.92 6.21 
6.74 8.36 
7.70 8.89 
8.59 8.16 
8; 87 6.76 
8,57 13.35 
7.16 14.96 
8.69 2.52 

9.88 10.36 
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Residue 


Atom 


X 


151 LEU 0 


26.40 


152 


CYS N 


28.45 


152 


CYS 


CA 


28.70 


152 


CYS 


CB 


29.0? 


152 CYS SG 


30.55 


152 


CYS 


C 


29.70 


152 


CYS 


O 


30.22 


153 


ALA 


N 


29.91 


153 


ALA 


CA 


30.82 


153 


ALA 


CB 


30.51 


153 


ALA C 


32.29 


153 


ALA 


9 


33.04 


154 ILE N 


32.67 


154 ILE CA 


34.04 


154 


ILE 


CB 


34.76 


154 


ILE 


CG2 


35.94 


154 


ILE 


CGI 


35.25 


154 


ILE 


CD1 


36 . 24 


154 


ILE 


C 


33.90 


154 


ILE 


o 


33.23 


155 


GLY 


N 


34.40 


155 


GLY 


CA 


34.31 


155 


GLY 


C 


35.41 


155 


GLY 


0 


36.41 


156 


ARG 


N 


35.26 


156 


ARG 


CA 


36.24 


156 


ARG 


CB 


35.53 


156 


ARG 


CG 


35.76 


156 


ARG 


CD 


34.71 


156 


ARG 


NE 


34.84 



Fig. 5EE 

Y Z B 

23.13 10.32 11.10 

23.97 10.47 10.07 

23.20 11.68 10.06 

21.78 11.30 9.56 

21.68 10.32 12.05 
23.84 12.62 10.73 

24.91 12.35 10.79 
23.18 13.75 12.36 

23.66 14.81 13.12 

22.92 16.14 11.10 
23.51 14.48 12.28 
24.47 14.54 11.41 

22.27 14.19 13.17 
21.91 13.84 14.44 
21.20 15.06 16.21 
20.37 14.62 16.07 
22.26 16.04 18.38 

23.28 15.42 19.24 
20.99 12.62 14.39 
19 .97 12.69 13.58 
21.47 11.48 16.35 
20.72 10.24 18.21 

19.67 10.20 20.38 
19.78 10.93 21.76 

18.69 9.32 20.77 
17.61 9.21 21.il 
16.30 8.87 24.90 
15.25 9.94 29.04 
14.16 9.85 32.89 
13.39 8.62 39.65 
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Residue Atom 



156 ARG 


CZ 


156 ARG 


NH1 


156 ARG NH2 


156 ARG 


C 


156 ARG 


6 


157 ARG 


N 


157 ARG 


CA 


157 ARG 


CB 


157 ARG 


GG 


157 ARG CD 


157 ARG NE 


157 ARG 


CZ 


157 ARG 


NH1 


157 ARG 


NH2 


157 ARG 


C 


157 ARG 


o 


158 LEU 


N 


158 LEU CA 


158 LEU 


CB 


158 LEU GG 


158 LEU 


GDI 


158 LEU 


CD 2 


158 LEU 


C 


158 LEU 


0 


159 GLY 


N 


159 GLY 


CA 


159 GLY 


C 


159 GLY 


0 


160 THR 


N 


160 THR 


CA 



Fig. 5FF 
X Y Z B 



34-67 
34.81 
34.32 
37.40 
38.31 
37 . 35 
38.43 
37.95 
37 .67 
37.61 
36.33 
35.39 
35.56 
34.30 
39 ill 
38.48 
40.43 
41.25 
42.75 
43.57 
43.12 
43. 54 
40.95 
40.52 
41.14 
40.90 
39.47 
39.19 
38.55 
37.14 



12.06 
11.44 
11.35 
17.83 
17.01 
18.89 
19.17 
19.20 
17.82 
17.73 
18. 14 
17.30 
15.99 
17.77 
20. 45 
21.29 
20.54 
21.66 
21.33 
20.34 
20.23 
19.00 
23.00 
23.10 
24.05 
25.38 
25.78 
26.92 
24.89 
25.15 



8.54 
7. 34 
9.63 
8.24 
8.18 
7.45 
6.53 
5.08 
4.59 
3.11 
2.57 
2.14 
2.20 
1.53 
7.00 
7.67 
6.74 
7.17 
7.01 
7.89 
9 . 32 
7. 28 
6.55 
: 5.41 
7.33 
6.83 
6.54 
6.09 
6.85 
6.59 



43.91 
44.98 
42 .89 
20.04 
22.30 
17. S3 
15.10 
11.19 
7.60 
10.17 
15.38 
17.80 
14.74 
18 .94 
15.95 
15.82 
13.11 
10.75 
10.39 
8.24 
5.72 
9.04 
10.71 
12.41 
9.74 
11.59 
13.36 
14.85 
12.99 
11. 29 
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Fig. Sgg 



Residue Atom 


X 


Y 


Z 


B 


160 THR CB 


36.41 


23.84 


6.33 


13.60 


160 THR OG1 


36.60 


22.95 


7.45 


13.94 


160 THR CG2 


36.98 


23.18 


5.06 


14.91 


160 THR C 


36.45 


25.93 


7.68 


9.45 


160 THR O 


35.60 


25.41 


8.34 


10.14 


161 I LB N 


36.92 


27.14 


7.94 


10.38 


161 ILE CA 


36 . 32 ; 


28.03 


8.91 


8.13 


161 ILE CB 


37.33 


28.54 


9.92 


2.00 


161 ILE CG2 


36.76 


29.64 


10^75 


3.52 


161 ILE CGI 


37.70 


27.39 


10.86 


3.90 


161 ILE CD1 


36.64 


26.97 


11.81 


2.00 


161 ILE C 


35.76 


29.13 


8.03 


10.09 


161 ILE 0 


36.38 


29.46 


6.99 


10.40 


162 VAL N 


34.58 


29.63 


8.36 


8.80 


162 VAL CA 


33.97 


30.62 


7 . SO 


9.20 


162 VAL CB 


32.73 


30.05 


6.87 


9.13 


162 VAL CGI 


33.10 


28.81 


6.09 


4.95 


162 VAL CG2 


31.72 


29.73 


7.93 


11.25 


162 VAL C 


33.68 


31.99 


8.06 


11.53 


162 VAL O 


33.77 


32.20 


9 .26 


15.32 


163 THR N 


33.41 


32.94 


7.16 


12.01 


163 THR CA 


33- 10 


34.32 


7.52 


10.38 


163 THR CB 


34.05 


35.26 


6.81 


6.93 


163 THR OG1 


35.37 


34.99 


7.25 


6.33 


163 THR CG2 


33.77 


36.65 


7. 16 


8.99 


163 THR C 


31.61 


34.61 


7.20 


12.20 


163 THR 0 


31.08 


34.09 


6.22 


14.86 


164 TYR N 


30.91 


35.31 


8.10 


10.65 


164 TYR CA 


29.49 


35.65 


7.94 


6.92 


164 TYR CB 


28.59 


35.17 


9.10 


5.68 
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Residue Atom X 



164 


TYR CG 


28.47 


164 


TYR CD1 


29.46 


164 


TYR CE 1 


29 . 36 


164 


TYR CD2 


27.38 


164 TYR CE2 


27.25 


164 


TYR CZ 


28.25 


164 


TYR OH 


28.16 


164 


TYR C 


29.45 


164 


TYR O 


30.10 


165 


ASP N 


28.63 


165 


ASP CA 


28.46 


165 


ASP CB 


29 . 69 


165 


ASP CG 


30.01 


165 


ASP obi 


29.23 


165 


ASP OD2 


31.08 


165 


ASP C 


27.28 


165 


ASP O 


26.80 


166 


THR N 


26.83 


166 


THR CA 


2 5.71 


166 


THR CB 


25.04 


166 THR QG1 


26.03 


166 THR CG2 


24.31 


166 


THR C 


26.18 


166 


THR O 


25.66 


167 


SER N 


27.16 


167 


SER CA 


27.66 


167 


SER CB 


28.41 


167 


SER OG 


29.09 


167 SER C 


28.59 


167 


SER O 


29.32 



Fig. 5HH 



Y 


Z 


B 


33.67 


9.33 


5.70 


32.96 


10.03 


9.47 


31.57 


10.24 


9.65 


32.97 


8.85 


4.93 


31 . 59 


9.04 


4.75 


30. 90 


9.73 


8.93 


29.53 


9.91 


5.04 


37. 14 


7.99 


6.97 


37.74 


8.82 


6. 41 


37.72 


7.13 


9 - 42 


39.14 


7. 07 


7.63 


39.78 


6.52 


8.26 


41,06 


7.23 


13.00 


42 . 02 


7.14 


11.86 


41.10 


7.88 


18.63 


39.56 


6.23 


7.52 


38.82 


5.39 


6.42 


40.78 


6.46 


7.08 


41.33 


5.75 


8.22 


42.46 


6.57 


8.96 


43.39 


7 ,02 


7.50 


41,90 


7.76 


7 .28 


41.89 


4.41 


9.77 


42 . 87 


3.94 


14.12 


41.27 


3.78 


10. 31 


41.77 


2.51 


10.89 


43.07 


2.73 


7.08 


43.45 


1.56 


10.27 


40.74 


1.95 


14.09 


40.11 


2.71 


15.00 
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Residue Atom X 



168 


LEU N 


28.60 


168 LEU CA 


29.49 


168 LEU CB 


29. 15 


168 


LEU CG 


29.69 


168 


LEU CD 1 


29.01 


168 


LEU CD 2 


31; 14 


1 68 


LEU C 


30.93 


168 


LEU O 


31.75 


169 


ASP N 


31.20 


169 


ASP CA 


32.53 


169 


ASP CB 


32.52 


169 


ASP CG 


31.78 


169 


ASP GDI 


30.59 


169 


ASP OD2 


32.32 


169 


ASP C 


33.08 


169 


ASP O 


34.27 


170 


ALA N 


32.23 


170 ALA CA 


32.65 


170 


ALA CB 


31. 62 


170 


ALA C 


32.88 


170 ALA O 


33.81 


171 


ALA N 


32.04 


171 


ALA CA 


32 . 15 


171 


ALA CB 


30.97 


1?1 


ALA C 


33.44 


171 


ALA O 


34.04 


172 


ILE N 


33.89 


172 


ILE CA 


35.12 


172 


ILE CB 


35.01 


172 


ILE CG2 


33.88 



Fig. 511 



Y 


z 


B 


40.58 


0.62 


16.24 


39.60 


-0.02 


15.71 


39.44 


-1.50 


13.79 


38.25 


-2.27 


9 . 75 


38.19 


-3;57 


11.59 


38.40 


-2.50 


.14.35 


40; 03 


0.;l3 


15.86 


39.26 


0.57 


16.44 


41.29 


-0.19 


17 . 47 


41.86 


-0.09 


18 . 64 


43.26 


-0.65 


19. 99 


43. 34 


-1.94 


22.71 


43.72 


-1.88 


31.45 


42.94 


-2 . 99 


19.11 


41.85 


1 . 31 


18.68 


41.66 


1.50 


22.89 


42.09 


2; 30 


16.76 


42.06 


3v68 


13 . 79 


42.68 


4.52 


13.68 


40.61 


4.10 


11.53 


40.32 


4.81 


12.15 


39.70 


3.62 


9.82 


38; 28 


3.95 


9 . 28 


37.52 


3.38 


2.67 


37. 70 


3.42 


12.12 


36.84 


4.06 


12.36 


38.16 


2.25 


13.16 


37.64 


1.68 


13.45 


37.34 


0.16 


14.59 


36.35: 


-0.11 


15.84 
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Residue Atom 


X 


172 ILE CGI 


34.84 


172 ILE. CD1 


35.00 


172 ILE C 


36.39 


172 ILE O 


37.49 


173 ALA N 


36.25 


173 ALA CA 


37.41 


173 ALA CB 


36.97 


173 ALA C 


38.46 


173 ALA O 


39.66 


174 PRO N 


38.03 


174 PRO CD 


36.74 


174 PRO CA 


39.08 


174 PRO CB 


38.34 


174 PRO CG 


37.09 


174 PRO C 


39.80 


174 PRO O 


40.57 


175 PHE N 


39.58 


175 PHE CA 


40.36 


175 PHE CB 


39 .48 


175 PHE CG 


38.50 


175 PHE CD1 


38.83 


175 PHE CD2 


37-26 


175 PHE CEI 


37 .97 


175 PHE CE2 


36.37 


175 PHE CZ 


36.71 


175 PHE C 


41.48 


175 PHE 0 


41.25 


176 ARG N 


42.67 


176 ARG CA 


43.80 


176 ARG CB 


44.73 



Fig. 


5JJ 




Y 


Z 


B 


38.60 


-0.67 


12.70 


38.32 


-2.17 


8.60 


38.44 


1.95 


13.84 


37.93 


1.76 


11 .09 


39.68 


2. 43 


13.69 


40.53 


2.74 


13.94 


41*93 


3.20 


10.45 


39.94 


3 .73 


13.56 


40.12 


3.55 


13.78 


39.25 


4.79 


11.86 


39.08 


5.47 


12.92 


38.75 


5.64 


11.43 


38.39 


6.92 


11.43 


38.01 


6.46 


12.49 


37.59 


5.03 


12.85 


36.92 


5.72 


15.52 


37.32 


3.76 


13.77 


36.25 


3.11 


15.02 


35.31 


2.28 


15.53 


34.52 


3.10 


10.81 


33.25 


3.56 


5.68 


35.09 


3.44 


10.26 


32.56 


4.33 


7.24 


34.41 


4.22 


5.77 


33.14 


4.67 


9.10 


36.90 


2.27 


13.48 


37.38 


1.17 


13.84 


36.92 


2.81 


13.55 


37.56 


2.17 


17 . 04 


38.05 


3.26 


19 . 56 
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Residue Atom 



176 ARG CG 


176 


ARG CD 


176 ARG NE 


176 ARG CZ 


176 


ARG NH1 


176 


ARG NH2 


176 


ARG C 


176 


ARG O 


177 


HIS N 


177 


HIS CA 


177 


HIS CB 


177 


HIS CG 


177 


HIS CD2 


177 HIS ND1 


177 


HIS CE1 


177 


HIS NE2 


177 


HIS C 


177 


HIS O 


178 


LEU N 


178 


LEU CA 


178 


LEU CB 


178 LEU CG 


178 


LEU CD 1 


178 


LEU CD2 


178 


LEU C 


178 


LEU O 


179 


ASP N 


179 


ASP CA 


179 


ASP CB 


179 


ASP CG 



Fig* 5KK 



B 



X 

44.00 
43.62 
42.54 
42.40 
41.38 
43.26 
44 .57 
45. 12 
44.64 
45.31 
45.95 
46.60 
46.85 
47.06 
47.55 
47.44 
44.21 
43.68 
43.80 
42.74 
41.42 
40.15 
40.42 
39.03 
43.14 
43 .65 
43.00 
43.35 
43.21 
43.87 



Y 

38 . 69 
40.15 
40.54 
41.73 
41.98 
42.68 
36.76 
37.33 
35.43 
34.60 
33.38 
33.67 
32.87 
34.92 
34.89 
33.66 
34.13 
33.06 
34.95 
34-54 
35.15 
34.33 
33.03 
35.04 
35.11 
36.24 
34.32 
34.83 
33.72 
34.04 



Z 

4.44 
4.20 
5.10 
5.65 
6.45 
5.42 
1.08 
0.12 
1.24 
0.25 
0.90 
2.21 
3.27 
2.55 
3.78 
4.24 
-0.66 
-0.46 
-1.61 
-2.51 
-2.05 
-2.15 
-1.48 
-1.46 
-3.85 
-3.94 
-4.91 
-6.21 
-7.24 
-8.54 



20.17 
17.77 
16.71 
16.08 
18.13 
18.59 
18.45 
17.41 
19.20 
19.47 
23.19 
25.40 
28.95 
26.63 
29.03 
31.80 
18.10 
19.23 
17.55 
16.48 
13.16 
11.21 
12.21 
11.79 
19.60 
23.82 
18.49 
18.94 
17.14 
19.35 
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EP 0 807 687 A2 



Residue Atom X 



179 


ASP OD1 


43.91 


179 


ASP OD2 


44.34 


179 ASP C 


42.41 


179 


ASP O 


41.25 


180 PRO N 


42.93 


180 


PRO CD 


44.34 


180 


PRO CA 


42.01 


180 


PRO CB 


42.91 


180 


PRO CG 


44.22 


180 


PRO C 


40.90 


180 


PRO O 


39.75 


181 ALA N 


41.26 


181 


ALA CA 


40.34 


181 ALA cb 


41.06 


181 


ALA C 


39.25 


181 


ALA O 


38.12 


182 


THR N 


39.58 


182 


THR CA 


38.58 


182 


THR CB 


39.22 


182 


THR OG1 


40.19 


182 


THR CG2 


38.18 


182 


THR C 


37.63 


182 


THR O 


36.44 


183 


ARG N 


38.17 


183 


ARG CA 


37.34 


183 


ARG CB 


38.22 


183 


ARG CG 


38.77 


183 


ARG CD 


40. 14 


183 


ARG NE 


40.91 


183 


ARG CZ 


41.59 



Fig. 5LL 



Y 


2 


B 


35.21 


-8.99 


19.23 


33.08 


-9.16 


25.64 


35.99 


-6.56 


20.51 


36.01 


-6.14 


20.70 


37.03 


-7.23 


22.33 


37.44 


-7.40 


21.14 


38.13 


-7.58 


22.11 


39.08 


-8.35 


21.42 


38.93 


-7.60 


23.42 


37.59 


-8.47 


21.04 


38,01 


-8.38 


22.35 


36.64 


-9.33 


19.96 


36.01 


-10.26 


16.55 


35.00 


-11.14 


16. 69 


35.33 


-9.46 


17.10 


35.24 


-9.93 


18.74 


34.87 


-8.26 


15.61 


34.21 


-7.43 


14.74 


33.42 


-6.29 


13.42 


32.53 


-6.83 


12.41 


32.62 


-5.56 


11.92 


35.25 


-6.88 


14.68 


35.07 


-6.93 


14.89 


36.36 


-6.41 


13.14 


37.44 


-5.91 


14.88 


38.62 


-5.50 


14.78 


38.50 


-4.13 


14.46 


38.98 


-4.07 


20.35 


38.18 


-3.12 


29.90 


38.66 


-2.07 


32.97 
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EP0 807 687 A2 



Residue Atom X 



183 


ARG 


NH1 


42.28 


183 


ARG 


NH2 


41.63 


183 


ARG 


C 


36.32 


183 ARG 


o 


35.10 


184 


GLU 


N 


36.82 


184 GLU CA 


35.94 


184 


GLU 


CB 


36.76 


184 


GLU 


CG 


37.22 


184 GLU 


CD 


36.11 


184 


GLU 


OE1 


35.60 


184 


GLU 


OE2 


35.76 


184 


GLU 


C 


35.03 


184 


GLU 


0 


33.93 


185 


GLY 


N 


35.48 


185 


GLY 


CA 


34.69 


185 


GLY 


C 


33.49 


185 


GLY 


O 


32.36 


186 


VAL 


N 


33.75 


186 


VAL 


CA 


32.72 


186 


VAL 


CB 


33.37 


186 


VAL 


CGI 


33.57 


186 


VAL 


CG2 


32.57 


186 


VAL 


C 


31.78 


186 


VAL 


0 


30.69 


187 


ARG 


N 


32.22 


187 


ARG 


CA 


31.38 


187 


ARG 


CB 


32.20 


187 


ARG 


CG 


32.83 


187 


ARG 


CD 


32.88 


187 


ARG 


NE 


33.99 



Fig. 5MM 



Y 


Z 


B 


37.84 


-1,27 


30.33 


39.96 


-1.82 


33.84 


37.88 


-6.97 


17.05 


37.76 


-6.82 


18.36 


38.36 


-8.09 


19.71 


38.82 


-9.14 


23.15 


39.63 


-10. 16 


26.44 


41.00 


-9.56 


30.83 


42.11 


-9.63 


30.38 


42.59 


-8.60 


26.77 


42.49 


-10.77 


35.03 


37.75 


-9.78 


21.57 


38.05 


-10.25 


20.27 


36.50 


-9.75 


20.10 


35.43 


-10.34 


19.41 


35.10 


-9.48 


18.47 


35.08 


-9.95 


18.35 


34.88 


-8.21 


19.84 


34.55 


-7.24 


19.69 


34.12 


-5.91 


21.04 


35.33 


-5.00 


20.42 


32.99 


-5.25 


20.27 


35.73 


-7.03 


19.38 


35.57 


-6.49 


20.08 


36.91 


-7.41 


19.63 


38.10 


-7.29 


19,57 


39.38 


-7.27 


17.68 


39.74 


-5.95 


16.17 


41.25 


-5.92 


17.78 


41.87 


-5.20 


16.37 
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EP 0 807 687 A2 



Residue Atom 



187 ARG 


CZ 


18 7 ARG 


NH1 


187 ARG 


NH2 


187 ARG 


C 


187 ARG 


O 


188 ARG 


N 


188 ARG 


CA 


188 ARG 


CB 


188 ARG 


CG 


188 ARG 


CD 


188 ARG 


NE 


188 ARG 


CZ 


188 ARG 


NH1 


188 ARG 


NH2 


188 ARG 


C 


188 ARG 


O 


189 GLU 


N 


189 GLU 


CA 


189 GLU 


CB 


189 GLU 


CG 


189 GLU 


CD 


189 GLU 


OE1 


189 GLU 


OE2 


189 GLU 


C 


189 GLU 


O 


190 ALA 


N 


190 ALA 


CA 


190 ALA 


CB 


190 ALA 


C 


190 ALA 


0 



Fig. 5NN 
Y 2 B 



X 

35.27 
36.21 
35. 60 
30.32 
29.24 
30.64 
29.64 
30.22 
31.14 
31.87 
32.28 
31.71 
32.14 
30.70 
28.67 
27.47 
29.14 
28.21 
28.89 
29.77 
31.02 
32;13 
30.90 
27.27 
26.08 
27.79 
26.96 
27.81 
25.74 
24 . 67 



41.69 
42.30 
40.84 
38.18 
38.71 
37 . 72 
37.74 
37.59 
38.67 
38.20 
36.81 
35.78 
34 . 53 
36.03 
36.60 
36.86 
35.36 
34.26 
32.91 
32.37 
31.65 
32.22 
30.54 
34.52 
34.29 
35.06 
35; 35 
35.93 
36.24 
35 . 98 



-5.49 
-4.80 
-6.44 
-8.41 
-8.20 
-9.61 
-10.66 
-12.04 
-12.45 
-13.69 
-13.53 
-14.17 
-13.96 
-15.03 
-10.45 
-10.39 
-10.35 
-10.15 
-9.92 
-11.04 
-10.49 
-10.60 
-9.91 
-8.98 
-9.09 
-7 . 89 
-6.71 
-5 . 62 
-6.95 
-6.41 



15.62 
12.01 
16.94 
20. 06 
22.75 
19.8Q 
21.24 
22.69 
28.10 
31.07 
32.08 
32.73 
29.41 
34.51 
21.19 
24.79 
18.68 
19.63 
22.18 
27.60 
30.89 
33.41 
30.22 
18.60 
21.78 
17.44 
16.93 
15.50 
17.54 
16.72 
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EP 0 807 687 A2 



Residue Atom X 



191 ALA M 


25.91 


191 ALA CA 


24.84 


191 


ALA CB 


25.43 


191 


ALA C 


23,79 


191 


ALA O 


22.58 


192 


GLU N 


24.27 


192 


GLU CA 


23.40 


192 


GLU CB 


24.21 


192 


GLU CG 


25.14 


192 


GLU CD 


25.82 


192 


GLU OE1 


26,84 


192 


GLU OE2 


25.34 


192 


GLU C 


22.54 


192 


GLU 0 


21.36 


193 


ALA N 


23.13 


193 


ALA CA 


22,40 


193 


ALA CB 


23.30 


193 


ALA C 


21.42 


193 


ALA, 0 


20.34 


194 


GLU N 


21.74 


194 GLU CA 


20.80 


194 


GLU CB 


21.38 


194 


GLU CG 


22.50 


194 


GLU CD 


22.71 


194 


GLU OE1 


23.31 


194 


GLU OE2 


22.27 


194 GLU C 


19.54 


194 


GLU O 


18.43 


195 


LEU N 


19.71 


195 


LEU CA 


18.60 



rig. 5O0 



Y 


Z 




37*2:9 


-7.77 


19>3> 


38.26 


-8.12 


19.45 


39.45 


r 8.78 


18.90 


37.65 


-9.03 


19.65 


37.75 


-8.81 


20.16 


37.01 


-10.07 


20 ; 37 


36.35 


-11.01 \ 


22.48 


35.64 


-12.05 


25.16 


36.54 


-12.76 


33.62 


35.84 


-13.91 


41 . 14 


36.41 


-14.39 


47.35 


34.73 


-14.35 


41.85 


35.34 


-10.30 


22.43 


35.21 


-10; 61 


23.12 


34.61 


-9.36 


21.17 


33.60 


-8.63 


21.73 


32.71 


-7 . 90 


21.96 


34.24 


-7.68 


23.53 


33.69 


-7.46 


26.65 


35.40 


-7.13 


23.26 


36.02 


-6.21 


22.79 


37,27 


-5.59 


22 . 73 


36.97 


-4.72 


24.60 


38.07 


-3.75 


29.85 


39.09 


-4>.I4. 


32.69 


37.91 


-2.58 


34.29 


36.37 


-6.96 


23.63 


36.33 


-6.41 


25.04 


36.71 


-8.24 


24.06 


37.05 


-9.10 


23.45 
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Residue Atom 

195 LEU CB 
195 LEU CG 
195 LEU CD1 
195 LEU CD 2 
195 LEU G 

195 LEU O 

196 ALA N 
196 ALA CA 
196 ALA CB 
196 ALA C 

196 ALA O 

197 LEU N 
197 LEU CA 
197 LEU CB 
197 LEU CG 
197 LEU CD1 
197 LEU CD 2 
197 LEU C 

197 LEU O 

198 ALA N 
198 ALA CA 
198 ALA CB 
198 ALA C 

198 ALA O 

199 GLY N 
199 GLY CA 
199 GLY C 

199 GLY O 

200 ARG N 
200 ARG CA 



EP 0 807 687 A2 



Fig. 5PP 



X 

19.10 
19.80 
20.24 
18.86 
17.61 
16.48 
18.05 
17,11 
17 . 82 
16.39 
15.17 
17.13 
16.52 
17.55 
18.29 
17.28 
19.23 
15.41 
14.42 
15.60 
14.57 
13.48 
13.94 
13.04 
14.45 
13.86 
13.29 
12.35 
13.82 
13.40 



Y 

37.53 
38.89 
39.34 
39.91 
35.88 
36.08 
34.66 
33.55 
32.23 
33.52 
33.51 
33.55 
33.54 
33.72 
32.43 
31.35 
32.06 
34.59 
34.41 
35.71 
36.73 
36,28 
37.20 
38.04 
36.75 
37.18 
35.97 
36.06 
34.81 
33.56 



Z 

-10.45 
-10, 41 
-11.80 
-9.83 
-9.24 
-9.62 
-8.98 
-9.05 
-9.30 
-7.72 
-7.70 
-6.61 
-5.29 
-4.17 
-3.83 
-3.70 
-4.95 
-5.20 
-4.48 
-5.88 
-5.91 
-6.85 
-4.60 
-4.61 
-3.46 
-2.20 
-1.50 
-0.69 
-1.87 
-1.29 



B 

24 . 46 
24.17 
25.83 
24. 72 
23.50 
25.60 
23 . 27 
23 . 63 
24. 34 
24.88 
29.50 
23.36 
22.81 
20.76 
16.68 
17.98 
16.49 
24.66 
26.15 
23.99 
24.22 
24.94 
24,56 
26.75 
24.14 
22.52 
21.30 
21.69 
18.31 
15.04 
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EP 0 807 687 A2 



Residue Atom X 



200 


ARG CB 


14.13 


200 ARG CG 


13.33 


200 


ARG CD 


13.80 


200 ARG NE 


14.08 


200 


ARG CZ 


14.00 


200 ARG NH1 


14.27 


200 ARG NH2 


13.66 


200 


ARG C 


13.85 


200 


ARG O 


14. 7S 


201 


THR N 


13.25 


201 


THR CA 


13.66 


201 


THR CB 


12.87 


201 THR OG1 


13.24 


201 


THR CG2 


13.14 


201 


THR C 


13.41 


201 


THR 0 


12.58 


202 


TRP N 


14.21 


202 


TRP CA 


14.04 


202 


TRP CB 


15;39 


202 


TRP CG 


15.90 


202 


TRP CD2 


16.45 


202 


TRP CE2 


16.70 


202 


TRP CE3 


16.75 


202 


TRP COl 


15.85 


202 


TRP NE1 


16.33 


202 


TRP CZ2 


17.23 


202 


TRP CZ3 


17.29 


202 


TRP CH2 


17.52 


202 


TRP C 


13.29 


202 


TRP O 


13.29 



Fig. 5QQ 



y 


Z 


B 


32.45 


-2-00 


12.08 


31.2-3 


-2.17 


16.15 


30.12 


-1.30 


17.37 


28.96 


-2.13 


16.81 


27.71 


-1.72 


17.20 


26.73 


-2.55 


19.87 


27.46 


-0.46 


19.95 


33.59 


0.15 


14,28 


34.33 


0.50 


15.36 


32.78 


0.99 


13.05 


32 . 76 


2.37 


11.06 


33.75 


3. 14 


12.97 


35.05 


2.66 


17.96 


33.64 


4.67 


14. 46 


31.38 


2.86 


9 . 58 


30.66 


2.31 


13.25 


30.95 


3.82 


3.78 


29.65 


4.35 


3.74 


28.98 


4.43 


2.42 


28.63 


3.02 


3.24 


29 . 52 


2; 06 


2,00 


28.78 


0.90 


2.00 


30.88 


2.07 


6.37 


27.40 


2.42 


2.00 


27.49 


1.14 


2.00 


29.35 


-0.24 


2.00 


31.45 


0.93 


4.03 


30.69 


-0.21 


5.11 


29.73 


5.65 


5.38 


30.78 


6.27 


7.63 
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EP 0 807 687 A2 



Residue Atom 

203 ALA N 
203 ALA th 
203 ALA CB 
203 ALA G 

203 ALA O 

204 PRO N 
204 PRO CD 
204: PRO CA 
204 PRO CB 
204 PRO CG 
204 PRO C 

204 PRO O 

205 GLY . N 
205 GLY CA 
205 GLY C 

205 GLY O 

206 VAL N 
206 VAL CA 
206 VAL CB 
206 VAL CGI 
206 VAL CG2 
206 VAL C 

206 VAL O 

207 GLU N 
207 GLU CA 
207 GLU CB 
207 GLU CG 
207 GLU CD 
207 GLU OEi 
207 GLU OE2 



X 

12.51 
11.71 
10.37 
11.55 
10.45 
12.66 
14.00 
12.63 
.14.10 
14.59 
11.71 
11.29 
11.45 
10.61 
11.41 
12.38 
10.99 
11.82 
11.49 
10.94 
10 . 66 
12.14 
13.27 
11.23 
11.65 
10.46 
9.67 
10.54 
11.35 
10.39 



Y 

28.70 
28;64 
29.27 
27.18 
26.63 
26.53 
27.11 
25. 14 
24.87 
26.18 
24.83 
23.70 
25 . 81 
25.63 
25.82 
25.10 
26.71 
26.92 
28.20 
29.36 
27.87 
25.71 
25 .56 
24.79 
23.65 
22.93 
23.76 
24.73 
24.27 
25.97 



. 5RR 

Z 

5.95 
7.18 
6.96 
7.62 
7.70 
7.97 
8.21 
8.39 
8.72 
9.20 
9.57 
9.71 
10.45 
11.63 
12.90 
13.10 
13.80 
14.97 
15.86 
15.05 
17.04 
15.81 
16.20 
16.05 
16.87 
17.53 
18. 59 
19.45 
20.29 
19.31 



B 

5.73 
6.91 
2 .00 
9w43 
11.74 
9.34 
6.42 
7.43 
4.23 
3.30 
8.06 
9.66 
9.18 
9.18 
8.97 
9.01 
7.76 
9.21 
7 .78 
4.18 
5.53 
: 11.82 
14.86 
13.45 
16.00 
20.19 
26.38 
30.51 
29.04 
32.60 
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EP 0 807 687 A2 



Residue 


Atom 


X 


207 GLU 


C 


12,60 


207 GLU 


° 


13 ; 30 


208 ALA 


N 


12.61 


208 ALA 


CA 


13.51 


208 ALA 


CB 


13.13 


208 ALA 


c 


14.87 


208 ALA 


O 


15.86 


209 LEU 


N 


14.90 


209 LEU 


CA 


16i 14 


209 LEU 


CB 


15.92 


209 LEU 


CG 


15.89 


209 LEU 


CD1 


15.68 


209 LEU 


CD 2 


17.20 


209 LEU 


C 


16.66 


209 LEU 


o 


17.79 


210 THR 


H 


15.79 


210 THR 


CA 


16.11 


210 THR 


CB 


14.85 


210 THR 


OG1 


14.38 


210 THR 


CG2 


15.15 


210 THR 


C 


16.65 


210 THR 


o 


17.66 


211 HIS 


N 


15.98 


211 HIS 


CA 


16.43 


211 HIS 


CB 


15.38 


211 HIS 


CG 


14.24 


211 HIS 


CD 2 


12.90 


211 HIS 


ND1 


14.41 


211 HIS 


CE1 


13.24 


211 HIS 


NE2 


12.30 



Fig. 5SS 

Y Z B 

22.65 16.18 15.39 

21.91 16.87 15,80 

22.61 14.85 13.40 
21.73 14.09 10.45 

21.64 12.63 9.96 
22.38 14.23 10.25 

21.68 14.40 12.17 
23.72 14.16 8.37 
24.50 14.32 7.08 
25.99 14.07 2.00 
26.40 12.61 2.00 
27.88 12.43 2.00 
26.00 12.02 6.01 
24.32 15.75 8.22 
23.95 15.96 9.00 
24.58 16.72 9.20 
24.43 18.13 10.30 

24.69 18.97 11.52 
26.02 18.71 14.04 

24.57 20.43 12.38 
23.02 18.42 11.22 
22.86 19.07 11.57 
22.00 17.92 13.49 

20.65 18.14 15.52 

19.62 17.68 20.64 
19.40 18.64 26.90 

19.58 18.49 27.65 
18.93 19.93 29.22 
18.84 20.53 28.12 
19.22 19.68 28.69 
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EP0807 687A2 



Fig. 5TT 



Residue Atom 



211 HIS 


C 


211 HIS 


0 


212 THR 


N 


212 THR 


CA 


212 THR 


CB 


212 THR 


OGl 


212 THR 


CG2 


212 THR 


C 


212 THR 


O 


213 LEU 


N 


213 LEU 


CA 


213 LEU 


CB 


213 LEU 


CG 


213 LEU 


CDl 


213 LEU 


CD2 


213 LEU 


C 


213 LEU 


0 


214 LEU 


N 


214 LEU 


CA 


214 LEU 


CB 


214 LEU 


CG 


214 LEU 


CD 1 


214 LEU 


CD 2 


214 LEU 


C 


214 LEU 


O 


215 SER 


N 


215 SER CA 


215 SER 


CB 


215 SER 


OG 


215 SER 


C 



X Y 

17.77 20.39 

18.56 19.58 

18.05 21,06 

19.32 20.84 

19.15 21.12 

18.02 20.38 

20.36 20.66 

20.54 21.58 

21.67 21.06 

20.31 22.80 

21.32 23.57 
20.81 24.98 

20.72 25.73 

20.09 27.11 

22.10 25.88 
21.70 22.91 
22.88 22.87 

20.73 22.34 

21.04 21.67 
19.77 21.15 
19.70 20.84 
19.43 19.41 

20.96 21.26 

21.97 20.51 

23.05 20.39 
21.58 19.71 
22.34 18.52 
21.62 17.82 

22.33 16.68 
23.79 18.82 



z 


B 


17.47 


16.33 


17.95 


20.48 


16,35 


13.98 


15.65 


11.93 


14.16 


9.12 


13.70 


8.08 


13.39 


9.84 


16.26 


12.09 


16.32 


12.03 


16.74 


10.65 


17.38 


9.64 


17.55 


6.93 


16.22 


6 . 38 


16.40 


5.81 


15.62 


4.84 


18.74 


12.82 


19.11 


12.94 


19.45 


12.13 


20.71 


10.23 


21.41 


9.12 


22 .94 


9 . 66 


23.18 


8.62 


23;71 


10. 58 


20.37 


11.45 


20.94 


9.53 


19.38 


13.87 


18.93 


12.55 


17.80 


12.82 


17.38 


11.94 


18. S4 


10.44 
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EP0 807 687 A2 



Residue Atom 

215 SER O 

216 THR N 
216 THR CA 
216 THR CB 
216 THR OG1 
216 THR CG2 
216 THR C 

216 THR O 

217 ALA N 
217 ALA CA 
217 ALA CB 
217 ALA C 

217 ALA O 

218 VAL N 
218 VAL CA 
218 VAL CB 
218 VAL CGI 
218 VAL CG2 
218 VAL C 

218 VAL O 

219 ASN N 
219. ASK CA 
219 ASN CB 
219 ASN CG 
219 ASN OD1 
219 ASN ND2 
219 ASN C 

219 ASN O 

220 ASN N 
220 ASN CA 



X 

24 . 65 
24.04 
25.40 
25.38 
24.95 
26.72 
26.17 
27.18 
25.61 
26.22 
25.39 
26.39 
27.41 
25 ,39 
25.50 
24.15 
24.38 
23.30 
26.51 
27.44 
26.38 
27.31 
26.84 
25.63 
25.65 
24.57 
28.76 
29.67 
28.97 
30.31 



Y 

17,93 
20.04 
20.46 
21.81 
21.63 
22.46 
20.53 
19.86 
21.25 
21.39 
22.25 
20.05 
19.80 
19.19 
17.91 
17.17 
15.75 
17.83 
17 . 04 
16.59 
16.86 
15.99 
15.77 
14.91 
13.75 
15.45 
16.45 
15. 67 
17.70 
18.24 



g. 5UU 
Z 

18.59 
18.10 
17.78 
17.13 
15. 79 
17.14 
19.11 
19. 29 
20.07 
21.37 
22.23 
22.04 
22.65 
21,94 
22.61 
22.73 
23.14 
23.77 
21.95 
22.59 
20.65 
19 . 95 
18.53 
18.45 
18.89 
17.89 
19.98 
19.77 
20.36 
20.38 



B 

7.88 
9.57 
11.80 
10.37 
16.81 
8.20 
13.58 
15.60 
13.36 
10.87 
11.37 
10.76 
12.12 
11 .01 
10.40 
7.87 
2.00 
9.41 
12 . 12 
13.85 
14.27 
15. 70 
16. 16 
17.91 
18.27 
18.83 
15.95 
16.48 
16.79 
18.70 
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EP 0 807 687 A2 



Residue 


Atom 


X 


220 


ASN 


CB 


30.38 


220 


ASN 


CG 


30.40 


220 


ASN 


OD1 


31.38 


220 ASN 


ND2 


29.32 


220 


ASN 


C 


30.82 


220 


ASN 


0 


31 .87 


221 


MET 


N 


30.09 


221 


MET 


CA 


30.46 


221 


MET 


CB 


29.34 


221 


MET 


CG 


29.13 


221 


MET 


SD 


27.78 


221 


MET 


CE 


27.78 


221 


MET 


C 


31.77 


221 MET 


0 


32.38 


222 


MET 


N 


32.19 


222 


MET 


CA 


33.43 


222 MET 


CB 


33.30 


222 


MET 


CG 


32.34 


222 


MET 


SD 


32;51 


222 


MET 


CE 


32.06 


222 


MET 


C 


34.78 


222 


MET 


0 


35.85 


223 


LEU 


N 


34.75 


223 


LEU 


CA 


35.94 


223 


LEU 


CB 


35.61 


223 


LEU 


CG 


35.57 


223 


LEU 


C01 


34.35 


223 


LEU 


CD2 


35.58 


223 


LEU 


C 


36; 60 


223 


LEU 


o 


36.03 



Fig. 5W 

Y Z B 

19.53 19.54 21.43 

19.26 18.06 23.36 
18.73 17.56 25.24 
19.61 17.36 22.89 
18.58 21.75 19.42 
19.23 21.85 20.88 
18.16 22.80 19.08 
18.48 24.19 16.02 

18.12 25.18 11.71 

16.64 25.30 7.04 

16.27 26.31. 12.68 

14.54 26.24 S.67 

17.87 24.65 15.97 
18.40 25.56 17.74 
16.79 24. 00 15.13 
16.08 24.33 15.50 

14.65 23.86 14.49 
13.93 24.74 13.32 
14.48 26.50 14.19 

12.88 27.24 8.26 
16.69 23.90 17.78 
16.39 24.46 17.28 
17.54 22.89 19.11 
18.21 22.43 16.60 

19.13 21.25 16.31 
18.53 19.84 15.40 

17.66 19.66 17.38 
19.61 18.79 14.99 
19.01 23.56 18.12 
19.93 24.16 17.20 
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EP 0 807 687 A2 



Residue Atom 

224 ARG N 
224 ARG CA 
224 ARC CB 
224 ARG CG 
224 ARG CD 
224 ARG NE 
224 ARG CZ 
224 ARG NH1 
224 ARG NH2 
224 ARG C 

224 ARG O 

225 ASP N 
225 ASP CA 
225 ASP CB 
225 ASP CG 
225 ASP GDI 
225 ASP OD2 
225 ASP C 

225 ASP O 

226 ARG N 
226 ARG CA 
226 ARG CB 
226 ARG CG 
226 ARG CD 
226 ARG NE 
226 ARG CZ 
226 ARG NH1 
226 ARG NH2 
226 ARG C 
226 ARG O 



X 

37,78 
38 • 64 
39.73 
39 . 12 
38.67 
37i37 
36.71 
35.56 
37.14 
39.12 
39.76 
38 . 62 
38.82 
39;87 
39.45 
38,28 
40.27 
38.83 
39.69 
37.80 
37/64 
36.18 
35.21 
33.98 
33 . 30 
32.73 
32 .16 
32.73 
38.12 
38.23 



Y 

18.54 
19.19 
18.20 
16.87 
16.97 
16.38 
15.32 
14.94 
14.67 
20.36 
20.18 
21.54 
22.77 
23. 73 
25.20 
25.44 
26.11 
22.71 
22.11 
23.32 
23.36 
23.15 
24.15 
24.48 
25.67 
26.59 
27- 64 
26.46 
24.72 
24 .98 



|. 5 WW 
Z 

23.91 
24,90 
25.29 
25.81 
27.29 
27.72 
27.20 
27.75 
26.12 
24.02 
22.98 
24.36 
23.58 
24.12 
23.94 
23.55 
24.21 
22.05 
21.40 
21.50 
20.07 
19.68 
20 . 36 
19.49 
19.99 
19.23 
19.79 
17.91 
19.64 
18.43 



B 

22.06 
24.12 
23.20 
28.37 
29.88 
31.45 
31.68 
28.69 
32.52 
25 . 20 
25.52 
26.60 
27.04 
29.55 
32.91 
32.59 
36.97 
26.34 
24.27 
25.04 
25.34 
28.06 
30.00 
28.19 
27.27 
25.17 
25.45 
26.06 
23.86 
23. 14 
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EP 0 807 687 A2 



Residue Atom X 



227 


TRP N 


38.36 


227 


TRP CA 


38.86 


227 


TRP CB 


38.83 


227 


TRP CG 


37.47 


227 


TRP CD 2 


36.61 


227 


TRP CE2 


35.45 


227 


TRP CE3 


36.72 


227 TRP CDl 


36.81 


227 


TRP NE1 


35.60 


227 


TRP CZ2 


34.41 


227 


TRP CZ3 


35.68 


227 


TRP CH2 


34.54 


227 


TRP C 


40.28 


227 


TRP O 


40.70 


228 


SER N 


41.02 


228 


SER CA 


42.35 


228 


SER CB 


43.01 


228 


SER OG 


42.49 


228 


SER C 


42.25 


228 


SER 0 


42.97 


229 


LEU N 


41.33 


229 


LEU CA 


41.09 


229 


LEU CB 


40.08 


229 


LEU CG 


40.63 


229 


LEU CDl 


39.52 


229 


LEU CD2 


41.66 


229 


LEU C 


40. 52 


229 LEU O 


40.93 


230 


VAL N 


39.59 


230 


VAL CA 


39.03 



Fig. 5XX 
y 2 B 

25.59 20.61 20.47 
26.92 20.29 20.99 
27.82 21.52 24.01 
28.34 21.84 29.39 
29.13 20.99 29.25 
29.44 21.73 29.90 
29.61 19.67 29.32 
28.21 23.03 31.69 

28.87 22.97 32.92 
30.21 21.21 29.51 
30.37 19.15 28.34 

30.66 19.92 30.27 

26.88 19.70 21.14 
27.78 18.98 23.66 
25.82 20.02 18.16 

25.67 19.51 15.93 

24.60 20.32 16.29 
24.70 21.62 19.84 
25.29 18.02 17.85 
25.85 17.17 20.25 
24.36 17.71 14.42 
23.92 16.36 10.55 
22.81 16.38 9.10 
21.50 16.89 11.53 
20.48 17.04 10.67 
21.00 15.92 13.85 
25.09 15.57 11.38 
25.36 14.46 13.27 
25.80 16.15 11.63 
26.94 15.44 10.61 
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EP 0 807 687 A2 



Residue Atom 



230 


VAL 


CB 


230 


VAL 


CGI 


230 


VAL 


CG2 


230 


VAL 


C 


230 


VAL 


0 


231 


ALA 


N 


231 


ALA 


CA 


231 


ALA 


CB 


231 


ALA 


C 


231 


ALA 


0 


232 


GLU 


N 


232 


GLU 


CA 


232 


GLU 


CB 


232 


GLU 


CG 


232 


GLU 


CD 


232 


GLU 


OE1 


232 


GLU 


OE2 


232 


GLU 


C 


232 


GLU 


o 


233 


ARG 


N 


233 


ARG 


CA 


233 


ARG 


CB 


233 


ARG 


CG 


233 


ARG 


CD 


233 


ARG 


NE 


233 


ARG 


CZ 


233 


ARG 


NH1 


233 


ARG 


NH2 


233 


ARG 


C 


233 


ARG 


0 



Fig 

X Y 

37.97 27.70 
37.50 28.94 
36.80 26.80 
40.19 27.84 
40.41 28.04 
41.02 28.24 
42.16 29.11 
42.83 29.52 
43.19 28.58 
43.59 29.29 

43.59 27.33 
44.56 26.72 
44.93 25.34 

45.60 24.47 
45.15 23.00 
45.99 22.16 

43.98 22.67 
44.01 26.67 
44.78 26.81 
42.68 26.56 
41.95 26.50 

40.61 25.83 
40.65 24.48 
41.18 23.46 
40.24 22.35 
39.98 21.45 
39.12 20.46 
40.59 21.53 

41.71 27.89 

41.72 28.07 



5YY 

Z B 

16,30 7.94 

15.62 2.00 

16.56 6.47 

15.03 11.91 

13.83 14.51 
15.99 12.11 
15.71 12.32 
16.97 7.72 
14.70 13.21 
13.79 14.39 
14.85 13.83 
13.95 12.96 

14.50 11.20 

13.51 19.11 
13.59 25.85 
14.01 27.20 
13.21 25.73 
12.50 13.22 
11.53 14.62 
12.39 11.85 
11.11 9.70 
11.26 6.48 

11.84 10.11 
10.91 13.64 
10.76 15.30 
11.70 14.92 
11.47 14.87 
12.88 19.60 
10.56 8.03 

9.36 9.31 
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EP0807687A2 



Residue 


Atom 


X 


234 ARG 


N 


41,40 


234 ARG 


CA 


41.23 


234 ARG 


CB 


40.99 


234 ARG 


CG 


41.12 


234 ARC 


CD 


40.99 


234 ARG 


NE 


41.13 


234 ARG 


CZ 


40.78 


234 ARG 


NH1 


40.22 


234 ARG 


NH2 


41.11 


234 ARG 


C 


42.56 


234 ARG 


O 


42.58 


235 ARG 


N 


43.68 


235 ARG 


CA 


45.04 


235 ARG 


CB 


46.06 


235 ARG 


CG 


46.65 


235 ARG 


CD 


47.32 


235 ARG 


NE 


48.05 


235 ARG 


CZ 


48.35 


235 ARG 


NH1 


49.03 


235 ARG 


NH2 


47.99 


235 ARG 


C 


45.16 


235 ARG 


O 


45.43 


236 GLN 


N 


44.97 


236 GLN 


CA 


45.05 


236 GLN 


CB 


44.43 


236 GLN 


CG 


45.38 


236 GLN 


CD 


44.68 


236 GLN 


OE1 


43.46 


236 GLN 


NE2 


45.44 


236 GLN 


C 


44.41 



Fig. 5ZZ 



Y 


Z 


B 


28.85 


11.43 


5.29 


30.21 


10.97 


8,12 


31.17 


12.15 


9.61 


32.63 


11.76 


13.36 


33.66 


12.86 


19.39 


35.02 


12.27 


31.29 


36.20 


12.83 


34.64 


36.27 


14.06 


34.94 


37.34 


12.19 


33.68 


30.53 


10.26 


11.77 


31.07 


9.15 


1.4 • 61 


30.16 


10.89 


13.57 


30.34 


10.36 


13.19 


29.70 


11.30 


15.90 


30.65 


12.33 


21.17 


29.87 


13.48 


28.37 


28.64 


13.04 


34.85 


27.59 


13.84 


35.90 


26.54 


13.34 


33.53 


27.57 


15.13 


33.79 


29.70 


8.99 


11.79 


30.38 


8.01 


10.49 


28.39 


8.93 


10.68 


27.66 


7.67 


11.39 


26.28 


7.82 


12.95 


25.22 


8.35 


1-5.41 


24.20 


9.21 


19.29 


24.27 


9.42 


22.58 


23.23 


9.72 


16.75 


28.41 


6.51 


11.05 
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EP 0 807 687 A2 



Residue 


Atom 


X 


236 


GLN 


0 


45.10 


237 


ALA 


N 


43.10 


237 


ALA 


CA 


42.32 


237 


ALA 


CB 


40.88 


237 


ALA 


c 


42 ; 97 


237 


ALA 


0 


42.85 


238 GLY 


N 


43.65 


238 


GLY 


CA 


44.29 


238 


GLY 


C 


43 . 37 


238 


GLY 


O 


43.43 


239 


ILE 


N 


42.55 


239 


ILE 


CA 


41.60 


239 


ILE 


CB 


40.36 


239 


ILE CG2 


39.49 


239 


ILE 


CGI 


39.53 


239 


ILE 


CD1 


38.76 


239 


ILE 


C 


42.33 


239 


ILE 


0 


43.02 


240 


ALA 


N 


42.24 


240 


ALA 


CA 


42.88 


240 


ALA 


CB 


43.68 


240 


ALA 


C 


41.71 


240 


ALA 


0 


40.68 


241 


GLY 


N 


41.88 


241 


GLY 


CA 


40.77 


241 


GLY 


C 


40.33 


241 


GLY 


0 


40.80 


242 


HIS 


N 


39.40 


242 


HIS 


CA 


38.73 


242 


HIS 


CB 


38.60 



Fig. 


5AAA 




Y 


Z 


a 


28.82 


5.61 


12.47 


28.63 


6.58 


11.48 


29.35 


5.57 


12.32 


29.54 


6.09 


9.54 


30> 72 


5.19 


13.34 


31.22 


4.06 


13.35 


31.32 


6. 14 


12.66 


32.59 


5.88 


11.36 


33.74 


6.12 


10.86 


34.72 


5.38 


12.92 


33.64 


7.16 


10.68 


34.70 


7.51 


11.68 


34.16 


8.28 


10^27 


35.30 


8 . 79 


10.05 


33.25 


7.38 


8.25 


32.25 


8. 14 


10.93 


35.70 


8. 38 


14.80 


35.35 


9.33 


14.06 


36.96 


8.00 


17. 15 


38.00 


8.75 


20.1? 


38.87 


7.81 


22.58 


38.77 


9.31 


22.83 


38.19 


9.62 


26.27 


40.06 


9.52 


25.88 


40.86 


9.95 


28.69 


40.95 


11.39 


29.43 


40.26 


12.29 


27.82 


41.89 


11.56 


31.35 


42.29 


12.79 


30.69 


43.82 


12.72 


32.80 
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EP 0 807 687 A2 



Residue Atom 

242 HIS CG 

242 HIS CO 2 

242 HIS NDl 

242 HIS CE1 

242 HIS NE2 

242 HIS C 

242 HIS O 

243 THR N 
243 THR CA 
243 THR CB 
243 THR OG1 
243 THR CG2 
243 THR C 

243 THR O 

244 TYR N 
244 TYR CA 
244 TYR CB 
244 TYR CG 
244 TYR CD1 
244 TYR CE1 
244 TYR CD 2 
244 TYR CE2 
244 TYR CZ 
244 TYR OH 
244 TYR C 

244 TYR O 

245 LEU N 
245 LEU CA 
245 LEU CB 
245 LEU CG 



Fig, 5BBB 
Y Z B 



X 

38.00 
37.82 
37.46 
36.98 
37.17 
37. 34 
36.27 
37.42 
36.29 
36.78 
37.38 
37.80 
35.55 
36.01 
34.38 
33.53 
32.07 
31.38 
31.42 
30.78 
30.68 
30.04 
30.08 
29.41 
34.05 
33.75 
34.85 
35.35 
35.90 
36.22 



44.46 
45.77 
43.75 
44.59 
45.82 
41.58 
42.22 
40.25 
39.35 
37.90 
37.37 
37.84 
39.27 
39.77 
38.63 
38.43 
38.16 
39.31 
39.46 
40.51 
40.23 
41.29 
41.43 
42.52 
37.21 
37.05 
36.38 
35.15 
34.29 
32.85 



13.93 
14.24 
14.98 
15.88 
15 -i 45 
12.68 
12.55 
12 . 69 
12.60 
12 . 3:1 
13.51 
11.15 
13.91 
14.94 
13.86 
15.03 
14.60 
13.93 
12.55 
11.91 
14.67 
14.07 
12.70 
12,16 
15.81 
16.99 
15.15 
15.74 
14.60 
14.88 



33.44 
34.70 
35.41 
35.13 
33.22 
30.07 
30.34 
27.31 
26.00 
28.51 
30.37 
27.57 
24.69 
26.56 
22.67 
19.67 
12.48 
4.66 
7.44 
4.93 
5.71 
7.76 
10.20 
16.33 
20.03 
22.51 
18.64 
17.77 
13.77 
12.70 
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EP 0 807 687 A2 



Residue Atom 

245 LEU CD1 
245 LEU CD2 
245 LEU C 

245 LEU O 

246 GLN N 
246 GLN CA 
246 GLN CB 
246 GLN CG 
246 GLN CD 
246 GLN OE1 
246 GLN NE2 
246 GLN C 

246 GLN O 

247 ALA N 
247 ALA CA 
247 ALA CB 
247 ALA C 
247 ALA O 
247 ALA OT 

301 WAT OH2 

302 WAT OH2 

303 WAT OH2 

304 WAT OH2 

305 WAT OH2 

306 WAT OH2 

307 WAT OH2 

308 WAT OH2 

309 WAT OH2 

310 WAT OH2 

311 WAT OH2 



Fig- 5CCC 



X 

34.93 
37.07 
36.39 
37.44 
36.11 
37.04 
36.28 
34.94 
35.00 
34,89 
35.11 
38. 12 
38.33 
38.78 
39.82 
39.28 
40.31 
41.37 
39.70 
18.08 
46.30 
42.26 
29.16 
40.30 
43.02 
31.60 
44.97 
46.56 
39. 10 
13.79 



Y 

32 . 10 
32.32 
35.37 
35.96 
34.90 
35.09 
35 . i0 
35.80 
37.32 
37.85 
38.02 
33.99 
33.30 
31.82 
32.83 
31.42 
33.09 
32.52 
33.90 
35.78 
24.32 
21.71 
25.07 
41.06 
20.55 
24.18 
16.87 
26.96 
38.80 
29.75 



Z 

14.96 
13.76 
16.84 
16.60 
18.05 
19. 17 
20.51 
20.50 
20.62 
21.71 
19.48 
19.18 
20.20 
18.04 
17. 85 
17.98 
16.43 
16.09 
15.69 

8.28 
-0.62 
-12.75 
19 . 50 

1 . 38 
13.31 
39.04 

1.77 

1.84 
-0.17 
-5.95 



B 

9.99 
12.02 
18.62 
21. 44 
18.72 
20.51 
20.38 
21.11 
19 .51 
19.14 
13.60 
21.66 
23.64 
21.35 
20.56 
17.52 
23.39 
27.93 
22.64 
4.83 
2.00 
9.96 
12.46 
9.27 
8.53 
11. 92 
11.06 
17. 18 
14.70 
4.60 
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EP 0 807 687 A2 



Residue 


Atom 


X 


312 


WAT 


OH2 


19.29 


Jiv 




OH2 


38 . 55 


J X*t 


WAT 


OH2 


40.37 




WAT 


OH2 


28.73 


316 


WAT 


OH2 


28.63 


317 


WAT 


OH2 


36.01 
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Fig. 7A 

Figure of the orthogonal three dimensional coordinates 
in Angstroms and B factors (A 2 ) for HSV1 protease. 
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iig. 8A 
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Fig, 8C 
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Fig. 8D 

Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance 
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Atom 1 Atom 2 

12 9 CI 6: 156 CG 

129 CIO 157 CG 

129 CIO 301 OH2 

129 CIO 156 CA 

129 CIO 157 €D 

129 mo 156 K 

129 CIO ^3 1; cA 

12^ CiO 156 

129 CIO 130 CA 
129 CIO 156 NH1 
129 CIO 131 CB 
129 CIO 156 O - 
129 CIO 157 CA 
129 CIO 132 0G1 
129 CIO 38 G 
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Fig. 9C 
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Fig. 9D 
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Fig, 9E 

Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance 
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Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance 
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128 O 129 CB 300 OH2 42-67 128 O 129 CB 61 NE2 162.18 

128 0 129 GB 128 CA 32 .55 128 O 129 CB 61 ND1 167.04 

128 O 129 CB 301 OH2 58.17 128 6 129 GB 130 CA 92.11 

128 O 129 CB 130 C 106.53 128 O 129 CB 130 O 106/85 

128 O 129 CB 152 CB 86.64 128 O 129 CB 128 N 25.60 

128 O 129 CB 128 CB 35.75 128 6 129 GB 61 CD2 161,09 

128 O 129 CB 156 N 68.34 128 O 129 CB 61 CG 165.19 
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Fig. 11AA 
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Fig. 11BB 
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Fig. 11CC 
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Fig. 11FF 
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Fig. 11GG 
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Fig. 11HH 
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Fig. 1111 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

156 CD 129 PI 156 C 52.36 156 CD 129 PI 61 CD 2 i25. 43 

156 CD 129 PI 61 CG 115.98 152 SG 129 PI 130^ 115.68 
152 SG 129 PI 157 N 98.52 152 SG 129 PI li57 NH2 134.57 
152 SG 129 PI 130 CA 103.08 152 SG 129 PI 131 OG 112.13 
152 SG 129 PI 156 C 100.27 152 SG 129 PI 61 CD2 87.21 
152 SG 129 PI 61 CG 82.29 130 C 129 PI 157 N 102.67 
130 C 129 PI 157 NH2 38.81 130 C 129 PI 130 CA 15.24 
130 C 129 PI 131 OG 36.68 130 C 129 PI 156 C 112.86 
130 C 129 PI 61 CD2 62 . 70 130 C 129 PI 61 CG 75 .62 

157 N 129 PI 157 NH2 67.21 157 N 129 PI 130 CA 97; 13 
157 N 129 PI 131 OG 136.58 157 N 129 PI 156 C 13.06 
157 N 129 PI 6 1 CD2 165.26 157 N 1 29 PI 6 1 CG 17 8 . 29 
157 NH2 129 PI 130 CA 42 . 28 157 NH 2 129 PI 13 1 0<G 69 . 37 
157 NH2 129 PI 156 C 75.29 157 NH2 129 PI 61 CD2 99.12 
157 NH2 129 PI 61 CG 11 1 .1 5 1 3 0 CA 129 PI 131 OG 47^57 
130 CA 129 PI 156 C 109.09 130 CA 129 PI 61 CD2 68.27 

130 CA 12? PI 61 CG 81.21 131 OG 129 PI 156 C 142 .99 

131 OG 129 Pi 61 CD2 30.35 13 10G 129 PI 61 CG 41. 79 
i56 C 129 PI 61 CD2 172.50 156 C 129 PI 61 CG 168 .26 
i6i CD2 12 9 PI 61 CG 13 v 04 156 CG 12 & t)3 15 6 N 44 - 94 
156 CG 129 03 61 CE1 139.30 156 CG 129 03 156 CB 18.96 
156 CG 129 03 152 SG 127.31 i56 CG 129 03 61 ND1 138.22 
156 CG 129 03 156 CD 15 . 17 156 CG 129 03 156 CA 3 1 . 17 
156 CG 129 03 3^6 0H2 83 ; 24 ;-:3fc : 5;iS /l"-.^^ " ' - : ^3 : "-;' 'X'S:fe^ ! E -2:'^,3? : 9 " - 
156 CG 129 03 61 NE2 13 9 . 77 156 CG 129 03 128 O 111.24 
156 CG 129 03 152 CB 132.32 156 CG 129 03 128 C 123 .04 
156 CG 129 03 61 CG 140.34 156 N 129 03 61 CE1 151.94 
W M 129 03 156 CB 33.19 156 N 129 03 15i SG 91,89 
156 N 129 03 61 ND1 168.38 156 N 129 03 156 CD 60.05 
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' Fig. 11JJ 
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• " Fig. 11KK 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

156 CA 129 03 300 OH2 53.48 156 GA 129 03 156 NE 52^34 

156 CA 129 03 61 NE2 143.76 156 CA 129 03 128 O 80.08 

156 CA 129 03 152 CB 119.32 156 CA 129 03 128 C 91.92 

156 CA 129; 03 61 CG HS1.54 300 0H2 129 03 156 NE 94 . 88 

300 OH2 129 03 61 NE2 102*55 300 OH 2 129 03 128 0 31.42 

300 0H2 129 03 152 CB 96.59 300 0H2 129 03 128 C 41. 52 

300 OH2 129 03 61 CG 122.87 156 ME 129 03 61 NE2 113.49 

156 NE 129 03 128 O 126.27 156 NE 129 03 152 CB 153.58 

156 NE 129 03 128 C 135.82 156 NE 129 03 61 CG 114.68 

61 NE2 129 03 128 O 89.27 61 NE2 129 03 152 CB 87.07 

61 NE2 129 03 128 C 78.66 61 NE2 129 03 61 CG 21.67 

128 O 129 03 152 CB 67.40 128 O 129 03 128 C 11.94 

128 O 129 03 61 CG 103.68 152 CB 129 03 128 C 61.88 

152 CB 129 03 61 CG 78.21 128 C 129 03 61 CG 91.94 

61 CE1 129 04 156 CG 132.12 61 CE1 129 04 156 NE 137-68 

61 CE1 129 04 156 CB 148.60 61 CE1 129 04 130 0 81.80 

61 CE1 129 04 61 NE2 14. 19 61 CE1 129 04 61 ND1 13.26 

61 CE1 129 04 156 CD 131.53 61 CE1 129 04 156 N 125.39 

61 CE1 129 04 1^0 N 74.49 61 CE1 129 04 300 OH2 110.23 

61 CE1 129 04 157 NH2 113 .37 61 CE1 129 04 131 OG 41.87 

61 CE1 129 04 130 C 71.79 61 CE1 129 04 156 CA 140.25 

61 CE1 129 04 301 OH2 104.47 61 CE1 129 04 156 CZ 138.05 

61 CE1 129 04 156 NH2 136.64 61 CE1 129 04 61 CD2 10.66 

61 CE1 129 04 130 CA 72-61 6r CE1 129 04 61 CG 9.64 

61 CE1 129 04 1?1 N 63,15 61 CE1 129 04 131 CA 64 . 24 

156 CG 129 04 156 NE 3*2.73 156 CG 129 04 156 CB 19.87 

156 CG 129 04 130 0 143 .15 156 CG 129 04 61 NE2 146. 23 

156 CG 129 04 6 r NO 1 120. 94 156 CG 12 9 04 156 CD 17.40 

156 CG 129 04 156 N ; 36.83 156 CG 129 04 130 N 129.68 
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Fig. ilLL 
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Fig. 11MM 
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Fig. 11PP 
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Fig. 11QQ 
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Atom 1 Atom 2 Atom 3 Angle; Atom ' 1 Atom 2 Atom 3 Angle 

156 CG 129 05 157 CG 87.90 156 CG 129 05 156 NE 25, 64 

156 CG 129 05 157 CA 78- 19 156 CG 129 05 152 SG 101.15 

1S6C-CG, 129 05 157 NE '^0^.S^^^^;/M^^ ; \ 130 CA 152 ,00 

156 CG 129 05 130 C 137 . 26 156 CG 129 05 156 O 50.63 

156 CG 129 65 1157 CZ 108, 56 15€^<^iyl^ : {Q5' % 61 NE2 114 .05 
128 O 129 05 157 N 91.41 128 O 129 05 130 N 62.99 
128 0 129 05 156 C 103.41 128 0 129 05 128 C 13.44 
128 0 129 05 130 O 96.46 128 O 12905 157 NH2 100.16 
128 O 129 05 61 CE1 98.11 128 O 129 05 157 CB 84.40 
128 O 129 05 156 CD 146.23 128 O 129 05 157 CG 98. 09 
128 O 129 05 156 NE 161.28 128 0 129 05 157 CA 87.50 
128 O 129 05 152 SG 51.22 128 O 129 05 157 NE 93.02 
128 O 129 05 130 CA 72.12V128 O 129 Q5 130 C 86.92 
128 O 129 05 156 O 107.610 128 O 129 05 157 CZ 100.84 
128 O 129 05 61 NE2 93.91 157 N 129 05 130 N 115.28 

157 N 129 05 156 C 16 .35 157 N 129 05 128 C 104.36 
157 N 129 05 130 O 114. 00 157 N 129 05 157 NH2 82 .75 
157 N 129 05 61 CE1 170 . 41 157 N 129 OS 157 CB 26.68 
15? N 129 05 156 CD 74. 72 157 N 129 05 157 CG 35 .40 
157 N 129 05 156 NE 77,85 157 ^ 129 05 157 CA 10.51 
157 N 129 05 152 SG 115 • 63 ±57 N 129 65 157 NE 60.23 
157 N 12? 05 130 CA 116.29 157 N 129 05 130 C 120.26 
157 N 129 05 156 O 18. 63 157 N 129 05 157 CZ 7 1.08 
157 N 129 05 61 NE2 167.38 130 N 129 05 156 C 130.64 
130 N 129 05 128 C 54.31 130 N 129 05 130 0 33.64 
130 N 129 05 157 NH2 50.30 130 N 129 05 61 CE1 68.67 
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•. Figv 11TT; • 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

1^7 NH2 129 05 157 NE 23 . 57 157 NH2 129 p5 'x3;0,:.-C^ 

^:ij5^K^2 129 05 130 C 39,47 157 NH2 129 05 156 P 89,07 
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\^^::'CEi-: 129 05 157 CA 16 7 . 75 61: CE 1 129 05 152 SG 71.87 

61 CE1 129 05 157 NE 117.72 61 GE1 129 05 130 <CA 66.10 

61 CE1 129 05 130 C 59 . 49 61 GE1 129 05 156 0 153.05 

61 CE1 129 05 157 CZ 105.72 61 CE1 129 05 61 NE2 11.05 

157 CB 129 05 156 CD 94.57 157 CB 129 05 157 CG 1***4 

157 CB 129 05 156 NE 92.15 157 CB 129 05 157 CA 16.28 

157 CB 129 05 152 SG 126 .72 157 CB 129 OS 157 NE 35.50 

157 CB 129 05 130 CA 89.66 157 CB 129 05 130 C ?4.l£, 

157 CB 129 05 156 O 41.75 157 CB 129 05 157 CZ 47.93 

157 PB 129 05 61 NE2 142.86 156 CD 129 05 157 CG 86.22 

156 Cj3 129 P5 156 NE 15.61 156 CD 129 05 157 CA 83.20 

156 CO 129 05 152 SG 107.03 156 CD 129 05 157 NE 105 . 61 

156 CD 129 05 130 CA 141.64 156 CD 129 05 130 C 126.74 

156 CD 129 05 156 0 56.11 156 CD 129 05 157 CZ 103.31 

156 CD 129 05 61 NE2 106 . 27 '-1 : 5;7" " : 6Gv : "■■■129' : "65 : 1^6 ^NE 02 . 0? 

157 CG 129 05 157 CA 27.23 157 CG 129 05 152 SG 143;1? 
157 CG 129 05 157 NE 25 . 72 157 GG 129 05 130 CA 85; 26 
157 CG 129 P5 130 C 85.81 157 CG 129 05 156 O 44.10 
157 CG 129 05 157 CZ 35.69 157 CG 129 05 61 NE2 132.23 
156 NE 129 05 157 CA 84.33 156 NE 129 OS 152 SG 119.98 
156 NE 129 05 157 NE 94.78 156 NE 129 05 130 CA 126.36 
156 NE 129 05 130 C 111.71 156 NE 129 05 156 O 59.81 

156 NE 12? 05 157 CZ 90.23 156 NE 129 05 61 NE2 99.80 

157 CA 129 05 152 SG 119.67 157 CA 129 05 157 NE 50.78 
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Fig; 11UU 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom Z Atom 3 

<^*..^^:^a9'.^5: 130 CA l6&,80 157 

157 CA 129 05 156 0 27,56 157 CA 129 OS 157 CZ 62.37 

157 CA 129 05 61 NE2 158.78 152 SG 129 05 157 NE 144.17 

152 SQ 129 <?5 130 CA 100.55 152 SG 129 05 130 C 108.94 

>52 SG 129 05 156 O 118.66 152 SG 129 05 157 CZ 149.62 

152 SG 129 05 61 NE2 76.41 157 NE 12 9 $5 130 CA 59^9 

157 ME 129 05 130 C 60.25 157 NE 129 05 156 O 69.68 

157 NE 129 05 157 qZ 13.22 157 NE 129 05 61 NE2 108.00 

130 CA 129 05 130 C 15.09 130 CA 129 05 156 O 129.34 

130 CA 129 05 157 CZ 53.93 130 CA 129 05 61 NE2 55.06 

130 C 129 05 156 O 128.54 130 C 129 05 157 CZ 50.92 

130 C 129 05 61 NE2 48.79 156 O 129 05 157 CZ 77.69 

156 O 129 65 61 NE2 158.40 157 CZ 12 9 05 61 NE2 96.65 

61 CE1 129 C5 61 NDl 20.43 61 CE1 129 C5 156 CG 129.94 

^Mu^^^Z^^-. 152 SG 94.34 61 CE1 129 C5 61 NE2 2.93 

61 CE1 129 C5 156 CD 127.42 61 CE1 129 C5 156 N 121.58 

61 CE1 129 C5 61 CG 22.36 61 CE1 129 C5 152 CB 92.78 

61 CE1 129 C5 156 CB 120.17 61 CE1 129 C5 156 NE 112.25 

61 CEl 129 C5 61 CD2 9.81 61 CE1 129 C5 61 CB 35.28 

61 CE1 129 C5 156 CA 124.14 61 ND1 129 C5 156 CG 144.44 

61 ND1 129 C5 152 SG 97.61 61 ND1 129 C5 61 NE2 23 • 16 

61 NDl 129 C5 156 CD 135. 70 61 ND1 129 C5 156 N 14 1 . 93 

1 NjSl 129 C5 61 CG 2.23 61 NDl 129 C5 152 CB 89.25 

61 NDl 129 C5 156 CB 137 .80 61 NDl 129 C5 156 NE 121.09 

61 Nii>l 129 ;G5: 61 CD2 10.86 61 NDl 129 C5 61 CB 14.93 

61 NDl 129 C5 156 CA 144.11 156 CG 129 C5 152 SG 1017.69 

156 129 C5 61 NE2 128.42 156 CG 129 C5 156 CD 16.19 

156 CG 129 C5 156 N 34 . 82 156 CG 129 C5 61 CG 146.49 

156 CG 129 C5 152 CB 122.12 156 CG 129 C5 156 CB 13.29 



318 



EP 0 807 687 A2 



. Fig. 11W 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom Z Atom 3 Angle 

156 CG 129 C5 156 RE 25.92 156 dG 129 . C5 6l : CDi 138.39 

156 CG 129 G5 61 CB 152 .84 156 CG 129 C5 156 CA 22.55 

152 SG 129 C5 61 NE2 92.77 152 SG 129 C5 156 CD 122.85 

152 SG 129 C5 156 N 75.27 152 SG 12? JC5^J<i^:l^: 96.72 

152 SG 129 C5 152 CB 19 \ S7 ' 152 ■ SG ' 12:9; C 5>\ ■ 'i i5:6^ : GB;; '■ 101 .' 85 . 

152 SG 129 G5 156 NE 132 . 56 152 SG 129 C5 61 CD2 94.41 

152 SG 129 G5 61 CB 97.51 152 SG 129 C5 156 CA 87,58 

61 NE2 129 C5 156 CD 126.88 61 NE2 129 C5 156 N 118 \ 79 

61 NE2 129 C5 61 CG 25.04 61 NE2 129 C5 i52 CB 92.14 

61 NE2 129 C5 156 CB 118.21 61 NE2 129 C5 156 NE 111.82 

61 NE2 129 C5 61 CD2 12.40 61 NE2 129 C5 61 GB 37.94 

61 NE2 129 C5 156 CA 121.65 156 CD 12$ d5 15:6 N 51.01 

156 CD 129 C5 61 CG 137.29 156 CD 129 C5 152 CB 134.84 

156 CD 129 C5 156 CB 27 .10 156 CE) 129 G5 156 NE 15. 25 

156 CD 129 C5 61 CD2 133.47 156 CD 129 C5 61 CB 139.47 

156 CD 129 C5 156 CA 38.64 156 N 129 C5 61 CG 143.67 

156 N 129 C5 152 CB 92.97 156 N 129 C5 156 CB 26.59 

156 N 129 C5 156 NE 57 i 4 3 156 N 1 2 9 C5 61 GD2 13 1 . 07 

156 N 12? C5 61 CB 156.21 156 N 12 9 G5 15^GA 12;. 57 

61 CG 129 C5 152 CB 87 .7 8 -61. CG ^^;^;^'^§^€iB^. • Jl4i0^0i. ' 

61 CG 129 C5 156 NE 122.84 61 CG 129 C5 61 GD2 12 .66 

61 CG 129 C5 61 CB 12 . 92 61 CG 129 C5 156 GA 14(5 . 24 

152 CB 129 C5 156 CB 119.09 152 CB 129 C5 156 NE 148 .04 

152 CB 129 C5 61 CD 2 89.55 152 CB 129 C5 61 CB 84.84 

152 CB 129 C5 156 CA 104.70 156 CB 129 C5 156 NE 30.88 

156 CB 129 C5 61 CD2 129.49 156 CB 129 C5 61 CB 150 . 33 

156 CB 129 C5 156 CA 14.41 156 NE 129 C5 61 CD2 118.24 

156 NE 129 C5 61 CB 127.06 156 NE 129 C5 156 CA 45.00 

61 CD2 129 C5 61 CB 25.54 61 CD2 12? G5 156 CA 133.94 
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Fig. 11WW 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 
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■Fig. IIXX 

Atom l Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

61 ND1 129 C7 152 CB 114.46 
61 NDl 12 9 C7 61 CG 8 .14 
61 l*i;:i29:?C7^-|52:a 112.84 
61 NDl 129 C7 61 CB 21 .26 
61 NDl 129 C7 61 CD2 11.04 
61 NDl 129 C7 152 N 103 .06 

.152 gS i2:9 :: v:c7.; i^i;=ccii' 107 .80 

152 CB 129 C7 152 CA 2 .13 

152 CB 129 W>r / ijZB? 104.41 

152 CB 129 G7 61 CD2 105 .81 

152 CB 129 C7 152 N 13.89 

61 CE1 129 C7 61 NE2 5.83 

61 CE1 129 C7 61 N 55.62 

61 CE1 -iiS-rte?; •Vi56; ; :GG; 98 . 69 

61 CE1 129 C7 156 N 101.61 

61 CG ■! ■';12'9\ : :i?7' ' : .' . v ; .61 NE2 24 . 70 

61 CG 129 C7 61 N 33.88 

61 CG 129 C7 15 6 CG 118.44 

61 CG 129 C7 156 N 126.67 

61 - 152 (CA 107 . 03 

61 NE2; 12? C7 61 bB 39:34 

61 NE2 129 C7 61 CD2 13 . 25 

61 : ;HEi:-;-i2:9 : :^7^ : 152 N 94 . 63 

152 CA 129 C7 61 CB 102.41 

152 CA 129 C7 61 CD2 104. 38 

152 CA 129 C7 152 N 13.57 

61 N 129 C7 156 CG 152.22 

61 N 129 G7 156 N 151.82 

61 CB 129 C7 156 CG. 127 .37 
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Fig. 11YY 
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. Fig, 11ZZ 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

130 C 12? G8 156 NE 168.13 130 C 129 C8 131 N 13.99 

130 G li!9 G8 157 CZ 63.28 130 C 129 C8 301 OH2 56 ; 47 

'i^0.:>;C : >,. 12? C8 156 CB 137 . 57 130 C 129 G8 130 CA 14 . 98 

130 C 129 C8 156 CG 147.91 130 C 129 C8 131 GB 41.00 

130 C 129 G8 61 ND1 87.16 130 C 129 G8 157 KH1 70.25 

'^3^ : ^^i^\^ 300 OH2 82.27 llO C 129 C8 156 NH2 151.99 

^0\e^>^2Si CB 157 NE 68. 37 130 C 129 C8 156 CD 162 .70 

130 C 129 C8 156 N 117.4 5 130 C 129 C8 156 GZ 162.86 
61 GE1 129 C8 131 OG 45.51 61 GE1 129 G8 130 N 74.89 

■■/■;$r- ; CEi: : : l29 CS 61 NE2 15.65 61 CE1 129 C8 131 GA 72.99 

61 GE1 129 G8 156 NE 112 . 25 61 CE1 129 C8 131 N 70.44 

61 CE1 129 C8 157 GZ 138.52 61 CE1 129 G8 301 OH2 102.92 

• 61 CE1 129 C8 156 GB 114.75 61 CE1 129 C8 130 CA 77.29 

' }'$&t^&s)&9/CX' 156 CG 100:97 61 GE1 129 C8 131 CB 59,43 

61 CE1 129 C8 61 ND1 9.75 61 CE1 129 G8 157 NH1 148.17 

61 CE1 129 C8 300 OH2 96.94 61 GE1 129 C8 156 NH2 124; 87 

61 CE1 129 G8 157 NE 136 . 13 61 CE1 129 G8 156 CD 103.95 

61 CE1 129 G8 156 N 99.21 61 CE1 129 C8 156 GZ 118. 76 

131 OG 129 C8 130 N 66.23 131 OG 129 C8 61 NE2 30.53 
Ml OG 129 C8 131 CA 28. 59 131 OG 129 C8 156 NE 144.90 
131 OG 129 C8 131 N 33.64 131 OG 129 C8 157 CZ 106.91 
131 OG 129 C8 301 OH2 99.37 131 OG 129 C8 156 CB 160,06 
If 1 OG 12? C8 130 CA 56.23 131 OG 129 C8 156 CG 145:99 
131 OG 129 C8 131 CB 13.92 131 OG 129 C8 61 ND1 50.99 
131 OG 129 G8 157 NHl 108. 7i9 131 OG 129 C8 300 OH2 115.99 
13 1 OG 129 C8 156 NH2 135.83 131 OG 129 C8 157 NE 114.54 
lil OG 12? C8 156 GO 144.28 131 OG 129 C8 156 N 138.94 
131 OG 129 C8 156 CZ 142.41 130 N 129 C8 61 HE 2 66.90 
130 N 129 C8 131 CA 59.33 130 N 129 C8 156 NE 143.23 
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Fig* ilAAA 

Atom i Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 
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Fig. 12C 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2: Atom 3 Angle 

129 CB 129 CA 131 N 95.92 129 C 129 CA 129 0 26.49 

129 C 129 CA 128 C 125.36 129 C 129 CA 129 OG 97.82 

129 C 129 CA 130 N 28.62 129 C 129 CA 128 O 139.49 

129 C 129 CA 321 OH2 137.54 129 C 129 CA 128 CA 116.52 

129 C 129 CA 130 CA 19 .07 129 C 129 CA 128 CB 98.68 

129 C 129 CA 130 C 25.23 129 C 129 CA 128 CG2 97.56 

129 C 129 CA 128 N 130.67 129 C 129 CA 152 SG 145.98 

129 C 129 CA 130 O 39. 70 129 C 129 CA 61 NE2 85 .55 

129 C 129 CA 130 CB 32.65 129 C 129 CA 61 CE1 70.21 

129 C 129 CA 131 N 20.79 129 O 129 CA 128 C 114.21 

129 O 129 CA 129 OG 99.73 129 O 129 CA 130 N 55.04 

129 O 129 CA 128 O 138.69 129 O 129 CA 321 OH2 163.86 

129 O 129 CA 128 CA 102.32 129 O 129 CA 130 CA 45.51 

129 O 129 CA 128 CB 89.86 129 0 129 CA 130 C 48. 08 

129 O 129 CA 128 CG2 97.10 129 O 129 CA 128 N 117.21 

129 O 129 CA 152 SG 120.07 129 6 129 CA 130 6 61.95 

129 O 129 CA 61 NE2 73.75 129 O 129 CA 130 CB 58.00 

129 O 129 CA 61 CE1 59.90 129 O 129 CA 131 N 37.87 

128 C 129 CA 129 OG 135.56 128 C 129 CA 130 N 126.00 

128 C 129 CA 128 O 26.83 128 C 129 CA 321 OH2 76.99 

128 C 129 CA 128 CA 12.65 128 C 129 CA 130 CA 127.11 

128 C 129 CA 128 CB 26.70 128 C 129 CA 130 C 145.28 

128 C 129 CA 128 CG2 32.34 128 C 129 CA 128 N 6.42 

128 C 129 CA 152 SG 60.24 128 C 129 CA 130 O 152.05 

128 C 129 CA 61 NE2 127.94 128 C 129 CA 130 CB 116.95 

128 C 129 CA 61 CE1 137.23 128 C 129 CA 131 N 146.15 

129 OG 129 CA 130 N 96.55 129 OG 129 CA 128 O 120.02 
129 OG 129 CA 321 OH2 77.24 129 OG 129 CA 128 CA 139.71 
129 OG 129 CA 130 CA 97.04 129 OG 129 CA 128 CB 159.61 
129 OG 129 CA 130 C 79.01 129 OG 129 CA 128 CG2 163.15 
129 OG 129 CA 128 N 129.39 129 OG 129 CA 152 SG 78.47 
129 OG 129 CA 130 O 69.43 129 OG 129 CA 61 NE2 36.42 
129 OG 129 CA 130 CB 104.96 129 OG 129 CA 61 CE1 43.65 

129 OG 129 CA 131 N 77.43 130 N 129 CA 128 O 124.27 

130 N 129 CA 321 OH2 109.20 130 N 129 CA 128 CA 123.71 
130 N 129 CA 130 CA 9.56 130 N 129 CA 128 CB 103.67 
130 N 129 CA 130 C 21.19 130 N 129 CA 128 CG2 93.66 
130 N 129 CA 128 N 132.41 130 N 129 CA 152 SG 172.64 
130 M 129 CA 130 0 27.13 130 N 129 CA 61 NE2 101.36 
130 M 129 CA 130 CB 9.16 130 N 129 CA 61 CEl 87.30 
130 N 129 CA 131 N 31.16 128 O 129 CA 321 OH2 50.51 
128 0 129 CA 128 CA 39.48 128 O 129 CA 130 CA 130.46 
128 O 129 CA 128 CB 48.88 128 O 129 CA 130 C 144.77 
128 O 129 CA 128 CG2 43.40 128 O 129 CA 128 N 26.59 
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Fig. 12E 
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' ; Fig. 12 f 

A^om 1 Atom 2 Atok 3 Angle Atom 1 Atom 2 Atom 3 Angle 

129 O 129 CB 128 N 91.^8 129 O 129 CB 156 N 145.25 

129 Q 129 CB 128 GB 64.74 128 C 129 GB 321 OH2 63.58 
128 C 129 GB 128 O 20.52 128 C 129 GB 130 N 79.02 
128 C 129 CB 61 NE2 151.57 128 G 129 GB 152 SG 69; 13 
128 G 129 CB 61 CEl 14:6 .86 128 C 129 CB 128 CA 12 .72 
128 C 129 CB 61 GD2 143.18 128 G 129 CB 130 GA 86.34 
128 C 129 GB 130 C 103.38 128 C 129 CB 152 CB 79.39 
128 C 129 GB 130 O 109.26 128 C 129 GB 61 ND1 141.82 
128 C 129 CB 128 N 16.15 128 C 129 CB 156 N 87.06 
128 C 129 CB 128 CB 15.85 321 OH2 129 CB 128 O 43.24 
321 OH2 129 CB 130 N 83v01 321 OH2 129 CB 61 NE2 141.72 
321 OH2 129 CB 152 SG 84.51 321 OH2 129 CB 61 CEl 147.94 
321 OH2 129 GB 128 CA 74.92 321 OH2 129 CB 61 CD2 143.18 
321 OH2 129 CB 13 0 CA 93.24 321 OH2 129 CB 130 C 99.30 
321 OH2 129 CB 152 CB 100.66 321 OH2 129 CB 130 O 91.14 
321 OH2 129 CB 61 ND1 154.04 321 OH2 129 CB 128 N 65.48 
321 OH2 129 CB 156:11 30.^8 321 0H2 129 CB 128 CB 77.45 
128 0 129 CB 130 N 81.21 128 O 129 CB 61 NE2 165.75 
128 O 129 CB 152 SG 69.68 128 0 129 CB 61 CE1 166.98 
128 O 129 GB 128 CA 31.77 128 O 129 CB 61 CD2 155.34 
128 O 129 CB 130 CA 90.78 128 O 129 CB 130 C 106.20 
128 0 129 CB 152 CB 83.87 128 0 129 CB 130 O 107.32 
128 O 129 CB 61 ND1 162.34 128 O 129 CB 128 N 25.03 
128 O 129 CB 156 N 67.18 128 O 129 CB 128 CB 35.57 

130 N 129 CB 61 NE2 111. 40 130 N 129 CB 152 SG 148.09 
130 N 129 CB 61 CE1 92 . 94 130 N 129 CB 128 CA 85.64 
130 N 129 CB 61 CD2 120.18 130 N 129 CB 130 GA 10.69 
130 K 129 CB 130 C 25.14 130 N 129 CB 152 CB 153.62 
130 N 129 CB 130 0 30,86 130 N 129 CB 61 ND1 95 .78 
130 N 129 GB 128 N 95. 17 130 N 129 CB 156 N 107 .25 
130 N 129 CB 128 CB 71.96 61 NE2 129 CB 152 SG 96.45 

61 NE2 129 CB 61 CE1 19.04 61 NE2 129 GB 128 CA 138.89 

61 NE2 12? GB 61 CD2 10.42 61 NE2 129 CB 130 CA 101v30 

61 NE2 129 CB 130 C 86.85 61 NE2 129 CB 152 GB 81.94 

61 NE2 129 CB 130 O 86.71 61 NE2 129 CB 61 ND1 18.71 

61 NE2 129 CB 128 N 141.98 61 NE2 129 CB 156 N 113.07 

61 KE2 129 CB 128 CB 140.16 152 SG 129 CB 61 CEl 112.63 

152 SG 129 CB 128 CA 62.74 152 SG 129 CB 61 CD2 86.40 

152 SG 129 CB 130 CA 153.66 152 SG 129 CB 130 C 169.18 

152 SG 129 CB 152 CB 16.42 152 SG 129 CB 130 O 175.63 

152 SG 129 GB 61 ND1 107.92 152 SG 129 CB 128 N 52,98 

152 SG 129 CB 156 N 73.73 152 SG 129 CB 128 CB 76; 71 

.61 CEl 129 CB 128 CA 136.69 61 CEl 129 CB 61 CD2 27.27 

61 CEl 129 CB 130 CA 82.61 61 CEl 129 CB 130 G 69.07 
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Fig. 12G 
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Atoi l ^om 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

129 CA 129 OG 131 OG 102 .95 129 CA 129 OG 131 N 76.22 

129 CA 129 OG 61 CG 114. 16 129 CA 129 OG 156 CB 117.71 

12? C 129 OG 61 NE2 104.72 129 C 129 OG 321 OH2 84.76 

1?9 C 129 OG 130 N 20.59 129 C 129 OG 129 N 39.91 

129 C 129 OG 61 CE1 88.98 129 C 129 OG 129 O 17.97 

•:-l??.:-.C: :.. 12? OG 128 C 51 . 69 129 C 129 OG 128 O 61. 32 

129 129 OG 61 CD2 109 .15 129 C 129 OG; 130 0 54; 94 

129 C 129 OG 130 C 42.62 129 C 129 OG 130 CA 25; 81 
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Fig.- 121 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Arvgie W 
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' Fig - 12L 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 

130 C 129 C 128 CG2 134-23 130 C 129 C 130 CG 34*83 

130 C 129 C 131 CA 20-13 130 C 129 C 131 OG 46.22 

130 C 129 C 27 CD1 93,31 130 C 129 C 157 NH2 44.77 

128 C 129 C 130 CB 123.32 128 C 129 C 130 6 149 v46 

128 C 129 C 131 N 174.93 128 C 129 C 128 O 17.21 

128 C 129 C 321 OH2 51.24 128 C 129 C 128 GA 14.19 

128 C 129 C 61 CE1 114.79 128 C 129 C 128 CB 29.29 

128 C 129 C 148 O 140.66 128 C 129 C 61 NE2 100 .76 

128 C 12$ C 128 CG2 33; 62 128 C 129 C 130 CG 130.87 

128 C 129 C 131 CA 174.74 128 C 129 C 131 OG 149.64 

128 C 129 C 27 CD1 76.43 128 C 129 C 157 NH2 118.22 

130 CB 129 C 130 O 47.15 130 CB 129 C 131 N 54.09 

130 CB 129 C 128 6: liei23 130 CB 129 C 321 OH2 107.26 

130 CB 129 C 128 CA 122.53 130 CB 129 C 61 CE1 121.52 

130 CB 129 C 128 CB 106 . 04 130 CB 129 C 148 O 61.13 

130 CB 129 C 61 NE2 134.03 130 CB 129 C 128 CG2 92.86 

130 CB 129 C 130 CG 8.06 130 CB 129 C 131 CA 60.49 

130 CB 129 C 131 OG 86.90 130 CB 129 C 27 CD1 54.16 

130 CB 129 C 157 NH2 38. 51 130 0 129 C 131 M 33.24 

130 O 129 C 128 O 132.41 130 O 129 C 321 OH2 100.38 

130 O 129 C 128 CA 160.95 130 0 129 C 61 CE1 79w25 

130 O 129 C 128 CB 151.59 130 O 129 C 148 O 66.19 

130 O 129 C ; 61 NE2 88 . 41 130 O 129 C 128 CG2 135.46 

130 O 129 C 130 CG 43.16 130 O 129 C 131 CA 29.52 

130 O 129 C 131 OG 50.02 130 0 129 C 27 CD1 101.28 

130 0 129 C 157 NH2 33.12 13 IN 129 C 128 O 165.39 

131 N 129 C 321 OH2 132.77 131 N 129 C 128 CA 161.39 
131 N 129 C 61 CE1 68.47 131 N 129 C 128 CB 145.65 
131 N 129 C 148 6 34.84 131 N 129 C 61 NE2 82.90 
131 N 129 C 128 CG2 141.90 131 N 129 C 130 CG 46.ii 
131 N 129 C 131 CA 10.26 131 N 129 C 131 OG 33.71 
131 N 129 C 27 CD1 99.15 131 N 129 C 157 NH2 62.99 
128 O 129 C 321 OH2 34.87 128 0 129 C 128 CA 31.00 
128 Q 129 C 61 CE1 117.33 128 0 129 C 128 CB 42.38 
128 O 129 C 148 O 155.18 128 O 129 C 61 KE2 102 . 00 
128 O 129 C 128 CG2 39.59 128 O 129 C 130 CG 124.29 
128 O 129 C 131 CA 15^.99 128 0 129 C 131 OG 149.21 
128 O 129 C 27 GDI 79.64 128 O 129 C 157 NH2 102.52 
121 OH2 129 C 128 CA 65.42 321 OH2 129 C 61 CE1 103.19 
321 OH2 129 C 128 CB 76.75 321 OH2 129 C 148 0 166.01 
321 OH2 129 C 61 NE2 89 ; 4 1 32 1 QH2 129 C 128 CG2 69 .83 
321 OH2 129 C 130 CG 113.82 321 OH2 129 C 131 CA 125.23 
321 OH2 129 C 131 OG 121.79 321 OH2 129 C 27 CD1 99.47 
321 OH2 129 C 157 NH2 77.18 128 CA 129 C 61 CE1 115.33 
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Fig. 12M 
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Fig. 12N 
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• • Fig- 120 ' 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 

129 CB 129 O 131 N 113.82 129 CB 129 O 128 C 52.87 

129 CB 129 O 148 O 151,76 129 CB 129 O 130 CB 112.97 

129 CB 129 O 130 O 90.28 129 CB 129 O 61 CE1 62.88 

129 CB 129 0 148 C 155.41 129 CB 129 O 61 NE2 48.03 

129 CB 129 0 128 O 47.12 129 CB 129 O 128 CA 64*90 

129 CB 129 6 131 OG 91.88 129 CB 129 O 131 CA 106i2i 

129 CB 129 O 128 CB 81.83 129 CB 129 O 148 ND1 118.69 

129 CB 129 O 61 ND1 72.68 129 CB 129 O 131 CB 105 v 34 

129 CB 129 O 148 CE1 105.50 129 CB 129 O 130 CG 121.05 

129 CB 129 O 12B.062 82.65 130 C 129 0 129 OG 83. 13 

130 C 129 O 131 N 20.72 130 C 129 O 128 C 126 v 24 
130 C 129 O 148 O 56.99 130 C 129 O 130 CB 36.76 
130 C 129:0 130 O 13.74 130 C 129 O 61 CE1 83.91 
130 C 129 O 148 C 71.44 130 C 129 O 61 NE2 93>63 
130 C 129 0 128 0 114.40 130 C 129 O 128 CA 139.10 
130 C 129 O 131 OG 51.17 130 C 129 O 131 CA 25.19 
130 C 129 O 128 CB 132.37 130 C 129 O 148 ND1 87.12 
130 C 129 O 61 ND1 86.91 130 C 129 O 131 CB 41; 68 
130 C 129 0 148 CE1 83.81 130 C 129 O 130 CG 31.86 

130 C 129 O 128 CG2 117.00 129 OG 129 O 131 N 92.19 
129 OG 129 O 128 C 70.77 129 OG 129 O 148 O 131.52 
129 OG 129 O 130 CB 99.52 129 OG 129 0 130 0 69.82 
129 OG 129 O 61 CE1 53.56 129 OG 129 O 148 C 139 i 99 
129 OG 129 O 61 NE2 42.66 129 OG 129 O 128 O 62.06 
129 OG 129 O 128 CA 84.73 129 OG 129 O 131 OG 73.94 
129 OG 12? O 131 CA 84.90 129 OG 129 O 128 CB 100.33 
129 OG 129 O 148 ND1 112.13 129 OG 129 O 61 ND1 64.97 
129 OG 129 O 131 CB 85.82 129 OG 129 O 148 CE1 97.46 
129 OG 129 O 130 CG 105.07 129 OG 129 O 128 CG2 97.47 

131 N 129 0 128 C 14 6 . 86 131 N 129 O 148 O 41.37 
131 N 129 0 130 CB 51.90 131 N 129 O 130 6 31.20 
131 N 129 O 61 CE1 74.46 131 N 129 O 148 C 54.71 
131 N 129 0 61 NE2 87.77 131 N 129 0 128 0 134.75 
131 N 129 O 128 CA 159.35 131 N 129 O 131 OG 37.22 
131 N 129 O 131 CA 9.83 131 N 129 0 128 CB 148.16 
131 K 129 O 148 ND1 66.43 131 N 129 O 61 ND1 73.93 
131 N 129 O 131 CB 23.97 131 N 129 O 148 CE1 64.07 
131 N 129 O 130 CG 43.35 131 N 129 O 128 CG2 134.19 
128 C 129 O 148 O 154.38 128 C 129 O 130 CB 101.77 
128 C 129 0 130 0 116.18 128 C 129 0 61 CE1 112.86 
128 C 129 O 148 C 149.18 128 C 129 O 61 NE2 97.03 
128 C 129 O 128 0 12.59 128 C 129 0 128 CA 16.27 
128 C 129 O 131 OG 144.52 128 C 129 O 131 CA 147.12 
128 C 129 O 128 CB 29.56 128 C 129 O 148 ND1 145.97 
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Fig. 12P 
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Fig. 12Q 
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... Fig. 13 A 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 
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Fig. 13 B 

Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle 
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Atom 1 Atoim 2 Atom 3 ; Analis Atom 1 Atom 2 Atom 3 Angle 
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Fig. 13D 
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Fig.: 21A 
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Fig. 23B 

ATOM 29 C02 TYR 14 63.730 11.254 52.973 1.00 25.00 

ATOM .28 CE1 TYR 14 63.993 13.092 55.018 1.00 25.00 

ATOM 30 CE2 TYR -14 64.975 11-480 53.535 1.00 25,00 

ATOM 31 CZ TYR 14 65.092 12.405 54.552 1.00 25.00 

ATOM 32 OH TYR 14 66.323 12.659 55.084 1.00 25.00 

ATOM 35 N VAL 15 60.030 12.353 49.676 1.00 25.00 

ATOM 36 GA VAL 15 58.886 12.157 48.807 1.00 25.00 

ATOM 40 C VAL 15 58.914 10.675 48.460 1.00 25.00 

ATOM 41 6 VAL 15 59.998 10.114 48.276 1.00 25.00 

ATOM 37 CB VAL 15 59.064 12.948 47.511 1.00 25.00 

ATOM 38 CGI VAL 15 57.788 12.963 46.725 1.00 25.00 

ATOM 39 CG2 VAL 15 59.519 14.337 47.809 1.00 25.00 

ATOM 42 N ALA 16 57.751 10.033 48.431 1.00 25.00 

ATOM 43 CA ALA 16 57.670 8.620 48.081 1.00 25.00 

ATOM 45 C ALA 16 56.377 8.391 47.299 1.00 25.00 

ATOM 46 O ALA 16 55.368 9.034 47.572 1.00 25.00 

ATOM 44 CB ALA 16 57.705 7.763 49.323 1.00 25.00 

ATOM 47 N GLY 17 56.417 7.527 46.291 1.00 25.00 

ATQM 48 CA GLY 17 55.240 7.254 45.489 1.00 25.00 

ATOM 49 C GLY 17 55.633 6.271 44.413 1.00 25.00 

ATOM 50 O GLY 17 56.784 5.847 44.365 1.00 25.00 

ATOM 51 N TYR 18 54.686 5.881 43.567 1.00 25.00 

ATOM 52 CA TYR 18 54.950 4.945 42.480 1.00 25.00 

ATOM 61 C TYR 18 55.305 5.694 41.223 1.00 25^00 

ATOM 62 O TYR 18 54.581 6.595 40.799 1.00 25.00 

ATOM 53 CB TYR 18 53.716 4.136 42.141 1.00 25.00 

ATOM 54 CG TYR 18 53.204 3.209 43.198 1.00 25.00 

ATOM 55 CD1 TYR 18 53.712 1.935 43.317 1.00 25; 00 

ATOM 57 CD 2 TYR 18 52.123 3.564 43.988 1.00 25.00 

ATOM 56 CEl TYR 18 53.170 1.043 44.163 1.00 25.00 

ATOM 58 CE2 TYR 18 51.573 2.675 44.842 1.00 25.00 

ATOM 59 CZ TYR 18 52.099 1.408 44.922 1.00 25.00 

ATOM 60 OH TYR 18 51.517 0.472 45.743 1.00 25.00 

ATOM 63 N LEU 19 56.378 5.278 40.578 1.00 25.00 

ATOM 64 CA LEU 19 56.784 5.927 39.344 1.00 25.00 

ATOM 69 C LEU 19 55.732 5.619 38.284 1.00 25;00 

ATOM 70 O LEU 19 55.461 6.452 37.413 1.00 25.00 
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Fig. 23C 
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Fig. 2 3D 
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Fig. 23 F 
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ATOM 1478 O ARG 213 

ATOM 1470 CB ARG 213 



49.306 24.795 33.033 1.00 25,00 

48.391 23.884 33.720 1.00 25.00 

47.133 24.601 34.081 1.00 25.00 

46.239 24.031 34.682 1.00 25.00 

49.025 23.350 35.002 1.00 25.00 

49.862 22.114 34.768 1.00 25.00 

49.322 21.024 34.693 1.00 25.00 

51.185 22.271 34.663 1.00 25.00 

47.050 25.855 33.685 1.00 25.00 

45.887 26.650 33.996 1.00 25.00 

44.580 26.128 33.423 1.00 25.00 

43.536 26.277 34.039 1.00 25.00 

46.110 28.084 33.542 1.00 25.00 

46.471 28.212 32.099 1.00 25.00 

46.890 29.872 31.686 1.00 25.00 

46.941 29.769 29.920 1.00 25.00 

44.643 25.484 32.265 1.00 25.00 

43.442 24.994 31.595 1.00 25.00 

42.882 23.673 32.079 1.00 25.00 

41.719 23.388 31.837 1.00 25.00 

43.651 24.963 30.077 1.00 25.00 
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43.898 27.517 29.960 1.00 25.00 

44.750 26.034 28.162 1.00 25.00 

43.691 22.885 32.777 1.00 25.00 

43.271 21.585 33.321 1.00 25.00 

42.067 21.675 34.274 1.00 25.00 

42.030 22.500 35.187 1.00 25.00 

44.479 20.902 33.980 1.00 25.00 

44.459 20.006 35.214 1.00 25.00 

43.726 18.699 35.006 1.00 25.00 

45.900 19.739 35.587 1.00 25.00 

41.059 20.845 34.035 1,00 25.00 

39 .862 20 . 849 34 . 867 1 . 00 25 .00 

39.782 19.676 35.834 1.00 25.00 

40.389 18.630 35.609 1.00 25.00 

38.622 20.947 33.994 1.00 25.00 
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Cq. 230O 

38.243 22.385 33.746 

37.771 22.613 32.343 

38 .569 23.631 31 i. 672 

38.052 24. 720 31 i 128 

36.740 24.922 31.213 

38.836 25.605 30.523 

39.014 19.851 36.907 

38.893 18. 842 37.959 

40.295 18.416 38.407 

40.599 17.238 38.583 

38.049 17.656 37,507 

36.612 18.046 37.203 

36. 101 : 19.028 37.797 

35.997 17.357 36.358 

41.133 19.431 38.587 

42.510 19.319 39.022 

42.571 18.475 40.288 

43.172 17. 410 40.302 

42.996 20.731 39.298 

44.391 20.905 39 i 829 

44.606 22.396 40.184 

43.882 23.226 39.230 

44.437 23.871 38 .2 14 

45.759 23,891 38.093 
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41.874 18.921 41.326 

41.868 18.219 42.599 

41.113 16.934 42.574 

41.299 16.124 43.472 

4 1 .374 19 . 105 43. 745 

42.306 20.248 44. 009 

42.074 21.565 43.749 

43.679 20.152 44; 383 

43.225 22.287 43.898 

44. 228 21.447 44.286 

44.503 19.093 44.765 

45.559 21.716 44.548 
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Fig. 23PP 
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Fig. 23RR 



ATOM 


1589 


o 

. V/ 


GLU 


. fm & 3 


Aft 6 ft 9 


. 9 95 4 
• « • 7 3 *t 


41 94i1 
** J • OH X 


1 a a 


9C Aft 

Z 3 ..uu 


ATOM 






Gl U 


55 5 


45' TA7 • 


4 952 

** . 03 J 


41 At; A 


1 Aft 
X • UU 


OR ftft 

Z D • UU 


ATOM 
nxvn 


15 ft A 


CG 


fiT.Il • 


99 5 


• 44 m 9 

.«***• ux* 


*# * 3 / 3 


A A AQft 
HU . 07O 


1 AA 


OC ' Aft 

Z D . uu 


ATOM 


1585 


CD 


GLU 


995 


a\ con 


9 9*V^ 


Aft *762 


1 AA' 
X • UU 


O C ftft 

f 9 • UU 


ATOM 


1 596 
i90u 


OFl 


flT'II 


995 

* 3 


44 1AQ 


9 ••■ AA 1 


*IX:. 3UZ 


1 Art 
X . UU 


, Z 3 • UU 


ATOM 


1587 


OE2 


or ii 


9 9 5 


49 749 


9 27ft- 
£ « J./O 


40 HA A 


i no 
x .uu 


1 C ftft 
A 3 • UU 


ATOM 


1590 


N 


ALA 


296 


47 Oft 9 

T/rV07 • 


5 11 9 

' 3 • ■ 1 J. A 


44 964 


1 inn 
■ x . uu 


95 AA 
A3. UU 


ATOM 




CA 


AT A 


55 6 


AO 295 

:.H.O • 373 


4 799 

:**:• /77 


44 945 
ft^i . 013/ 


1 Aft 
X t UU : 


OC .Oft 

z 3 ..UU 


ATOM 


■X 37 J 




AT A 


. <£ <£ V 


4 ft 9 9 A 


■ 4 O 7 6 


46' 199 
•JO • X07 : 


1 Aft 

. X . UU; 


95 AA 


ATOM 
niun 


1594 


O 


ATA 


2 26 

£ x o , 


49 960 


2 4ft 1 


46 fin 


x « uu 


n e. rift 
f 9 • UU 


ATOM 


1592 


CB 


ALA 


226 


49 ; 239 


6 069 


44 999 


1 on 


95 AA 
f y ♦ UU 


ATOM 


1595 


N 


GLY 


227 


47 - 112 


4 07 4 


46 779 


1 OO 


95 OO 
£3 . Uv 


ATOM 


1596 


ga 


GLY 


227 


46 983 


■ 'T 49 5 

3 . 3 - 


4 ft OA 1 


1 AA 

■ X • UU. 


95 A A 
x 3 . UU 


ATOM 


1597 




OT Y 


29 7 


47 Oftft 

4 / i Ugg 


4 454 
«t • **3*» 


49- 1A7 
. ** 7 . X O / 


1- AA 
X. UU 


9 R A A 
Z 3 . UU 


ATOM 


1598 


o 


GLY 


227 


47-102 


4 .087 


50. 343 


1 . 00 


25 . 00 


ATOM 


1599 


N 


ILE 


228 


47.214 


5.734 


48.811 


1.00 


25.00 


ATOM 


1600 


CA 


ILE 


228 


47.280 


6.779 


49>819 


1.00 


25.00 


ATOM 


1605 


c 


ILE 


228 


45.832 


6.950 


50.224 


1.00 


25.00 


ATOM 


1606 


O 


ILE 


228 


45 . 099 


7 . 744 


49.656 


1.00 


25.00 


ATOM 


1601 


CB 


ILE 


228 


47.791 


8.118 


49i266 


1.00 


25.00 


ATOM 


1603 


CGI 


ILE 


228 


49.182 


7.974 


48.642 


1 .00 


25.00 


ATOM 


1602 


CG2 


ILE 


228 


47.840 


9 . 137 


50 .i 376 


1.00 


25. 00 


ATOM 


1604 


CD-I 


ILE 


228 


49.816 


9.318 


48.208 


1.00 


25.00 


ATOM 


1607 


N 


MET 


229 


45.390 


6.099 


51.128 


1.00 


25.00 


ATOM 


1608 


CA 


MET 


229 


44.012 


6.157 


51.597 


1.00 


25.00 


ATOM 


1613 


C 


MET 


229 


44.018 


6.987 


52.879 


1.00 


25.00 


ATOM 


1614 




MET 


229 


43.072 


7.746 


53.142 


1.00 


25.00 


ATOM 


1609 


CB 


MET 


229 


43.486 


4.727 


51.839 


1.00 


25.00 


ATOM 


1610 


CG 


MET 


229 


42.031 


4.457 


51>474 


1.00 


25.00 


ATOM 


1611 


SD 


MET 


229 


40.858 


4.995 


52.693 


1.00 


25.00 


ATOM 


1612 


CE 


MET 


229 


40i 5$7 ; 


-:-6>'.691 : 


52. 168 


1.00 


25.00 


ATOM 


1615 


N 


GLY 


230 


45.147 


6/898 


53. 596 


1.00 


25.00 


ATOM 


1616 


CA 


GLY 


230 


45.361 


7.613 


54.854 


1.00 


25.00 


ATOM 


1617 


C 


GLY 


230 


44.331 


8. 616 


55.401 


1.60 


25.00 


ATOM 


1618 


O 


GLY 


230 


44.402 


9.817 


55.066 


1 .00 


25.00 


ATOM 


1619 


N 


ALA 


231 


43.426 


8; 105 


56.260 


1.00 


25.00 



449 



EP 0 807 687 A2 



ATOM 1620 CA ALA 231 

ATOM 1622 C ALA 231 

ATOM 1623 O ALA 231 

ATOM 1621 CB ALA 231 

ATOM 1624 OT ALA 231 



Fig; 23SS 
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Fig* 24A 

Distances that are less than 5 A for residues near active 
site 
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Angles of Atoms that are 4.0 A or less apart (Triad Atoms 
Only) 
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FIG. 45A [SEQ ID NO: 7] 
tiSMs/ZX 

MGmUMM SSGHIDJ2DSK MAAEAOEENC EALYVAGLYA LYSKOEGELN 
ITPEIVRSAL PPTSKIPINI DHRKDC VVGE VIAIIEDIRG PFFLGIVRCP QLHAVLFEAA 
HSNFFGNRDS VLSPLERALY LVTNYLPSVS LSSKRLSPNE IPDGNFFTHV ALCWGRRVG 
TWNYDCTPE SSIEPFRVLS ; MESKARLLSL VKDYAGLNKV WKVSEDKLAK 
VU.STAVNNM UJ^DRWDWA KFIRREAGIMG HWLQA 254 

RG. 45B [SEQ ID NO: 8] 
' LQA.H6(O V7V 

MAAEAOEENC EALYVAGLYA LYSKOEGELN ITPEIVRSAL PPTSKIPINI OHRKOCWGE 
VIAIIEDIRG PFFLGIVRCP QLHAVLFEAA HSNFFGNRDS VLSPLERALY LVTNYLPSVS 
LSSKRLSPNE IPDGNFFTHV ALCWGRRVG TWNYDCTPE SSIEPFRVLS MESKARLLSL 
VKDYAGLNKV WKVSEDKLAK VLLSTAVNNM LLRORWDWA KRRREAGIMG 
HWLQAHJtiHJlHil 242 

FIG. 45C (SEQ ID NO: 9] 
LQAS-H6(GVVZV 

MAAEAOEENC EALYVAGLYA LYSKOEGELN ITPEIVRSAL PPTSKIPINI DHRKDCWGE 
VIAIIEDIRG PFFLGIVRCP QLHAVLFEAA HSNFFGNRDS VLSPLERALY LVTNYLPSVS 
LSSKRLSPNE IPDGNFFTHV ALCWGRRVG TWNYOCTPE SSIEPFRVLS MESKARLLSL 
VKDYAGLNKV WKVSEDKLAK VLLSTAVNNM LLRORWDWA KRRREAGIMG 
HWLQASHHH HHH 243 

FIG. 45D [SEQ ID NO: 10} 
LQAS-12»a «xt H6(C> V7V 

MAAEAOEENC EALWAGLYA LYSKOEGELN ITPEIVRSAL PPTSKIPINI DHRKDCWGE 
VIAIIEOIRG PFFLGIVRCP QLHAVLFEAA HSNFFGNRDS VLSPLERALY LVTNYLPSVS 
LSSKRLSPNE IPDGNFFTHV ALCWGRRVG TWNYDCTPE SSIEPFRVLS MESKARLLSL 
VKDYAGLNKV WKVSEDKLAK VLLSTAVNNM LLRORWDWA KRRREAGIMG 
H WLQASTGY GLARITNVNH HHHHH 

FIG; 45E (SEQ ID NO: 11] 

DeltaS LQAS- 12 aa ext H6ICI VZV 

M EALWAGLYA LYSKDEGELN ITPEIVRSAL PPTSKIPINI DHRKDCWGE VIAIIEDIRG 
PFFLGIVRCP QLHAVLFEAA HSNFFGNRDS VLSPLERALY LVTNYLPSVS LSSKRLSPNE 
IPDGNFFTHV ALCWGRRVG TWNYDCTPE SSIEPFRVLS MESKARLLSL 
VKDYAGLNKV WKVSEDKLAK VLLSTAVNNM LLRORWOWA KRRREAGIMG 
HVYLQASTGY GLARITNVNH HHHHH >>&X 



494 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



U BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



]a GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





COLOR OR BLACK AND WHITE PHOTOGRAPHS 



